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BUY YOUR HF FOR PERFORMANCE, 

NOT BY THE POUND 


• All HF Band Transceiver/ 

• General Coverage Receiver 

• HM-12 Scanning Mic Included 

• 12 Memories/Frequency and 
Mode 

• 105dB Dynamic Range 

• All Modes Built-In USB, LSB, 
AM, FM, CW 


The IC-735 is a heavyweight when 
you compare features and performance. 
Other transceivers may weigh more than 
the advanced IC-735 compact HF trans¬ 
ceiver, but inch-for-inch and pound-for- 
pound. the IC-735 outweighs them alt 


Ultra Compact. Measures only 3.7 
inches high by 9.5 inches wide by 9 
inches deep and weighs only II. I pounds. 
Without question, the IC-735 is the best 
HF transceiver for mobile, marine or 
base station amateur operation 


All Amateur Band Coverage. It's a 
high performer on all the ham bands, 
plus it includes general coverage recep¬ 
tion from 100kHz to 30MHz May be 
easily modified for MARS operation. 


12 Memories Frequency and MODE 
may be easily stored and retrieved in the 
12 tunable memories 
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veniently located controls enable easy 
operation, especially important for the 
mobile environment 


Exceptional Receiver. To enhance 
receiver performance, the IC-735 has a 
built-in receiver attenuator, preamp, 
and noise blanker. PLUS it has a l05dB 
dynamic range and a technologically 
advanced low-noise phase locked loop 
for extremely quiet rock-solid reception 


Simplified Front Panel. Controls 
which require infrequent adjustment are 
placed behind a unique hatch cover on 
the front panel of the radio. The hatch 
cover is designed to protect seldom 
used controls from being accidentally 
knocked off line, but also provides easy 
access. The large LCD readout and con¬ 


More Features. FM built-in, HM-12 
scanning mic. program scan, mode scan 
and memory scan Switchable ACC, 
automatic SSB selection by band and 
RF speech processor. Continuously 
adjustable output power up to 100 watts, 
12V operation. 100% duty cycle and deep 
tunable notch filter 


Options. A new line of accessories 
are available, including the AH-2 mobile 
antenna system. AT-150 whisper quiet 
automatic bandswitching antenna tuner 
for base station operation and the PS-55 
power supply. The IC-735 is also com¬ 
patible with most of ICOM's existing line 
of HF accessories 


See the IC-735 performance heavy¬ 
weight at your local authorized ICOM 
dealer 
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ICOM America. Inc., 2380-116th Ave NE. Bellevue. WA 98004 3150 Premier Drive. Suite 126. Irving, 
ICOM CANADA A Division ol ICOM America. Inc . 3071 »5 Road. Unil 9. Richmond. B C V6X 2T 
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And There Are 


Kantronics TUs &TNCs 


UTU™ UTU Iransmils/receives 
CW 6-99 WPM; RTTY 60, 67 75. 
100, and 132 WPM. ASCII 110. 
150, 200. and 300 baud; and 
AMTOR modes A. B. and L UTU 
lealures swilched capacitance 
filters, and a ten-segment LED 
bargraph for extra easy tuning 
Suggested Retail $189.95. 

UTU-XT/P™ now operates HF 
PACKET along with CW 6-99 
WPM. RTTY from 45-300 baud. 
ASCII from 110-300 baud, and 
AMTOR modes A. B and L. 
UTU-XT/P features user 
programmable parameters, such 
as MARK/SPACE tones, multiple 
RITTY shifts, and 
limiter/limiterless operation. UTU- 
XT/P utilizes a 6303 microcom¬ 
puter. 8K RAM. NOVRAM, and 
128K EPROM 

Suggested Retail $289.95 

KAM™ The Kantronics designed 
All Mode unit operates HF and 
VHF packet; CW 6-99 WPM. 
RTTY/ ASCII 45-300 baud, and 
AMTOR modes A, B, and L KAM 
features HF and VHF radio ports, 
simultaneous HF and VHF packet 
connects and digipealmg, 
HF/VHF gateway; bargraph 
tuning; and user programmable 
parameters, such as MARK/ 
SPACE KAM's separate CW 
demodulator is also center 


frequency and bandwidth 
programmable 
Suggested Retail $319.00. 

KPC-2400'" Fully compatible with 
all other TNCs. the KPC-2400 
includes all the features ol KPC-2 
plus 2400 bps packet KPC-2400 
operates at 300.1200. and 2400 
bps. software selectable. 
Suggested Retail $329.00. 

Kantronics has also designed 
the 2400 TNC Modem' - lor 
TNC-ts and TNC-2S This add-on 
modem adds 2400 bps packet, 
while retaining 1200 bps 
operation 

Suggested Retail $149.00. 

KPC-2™ This Kantronics 
designed AX 25 version 2 TNC 
features a built-in HF and VHF 
modem, full duplex operation, and 
multiple connects The enhanced 
generic command structure fits 
any computer KPC-2 includes 
128K EPROM. 16K RAM - 
expandable to 32K. and 4K 
EEPROM 

Suggested Retail $169.00. 

Kantronics Terminal Programs 

Pacterm/UTU-Term™ for IBM 
and compatibles. C-64.128. TRS 
III. IV. IV/P Operates KPC-2, 
KPC-2400. KAM, UTU-XT/P. and 
UTU Disk $19.95 Cartridge 
$24 95. IBM disk $29.95. 


Call or write Kantronics for a free catalog. 


All Kantronics products are designed 
and manufactured in the U.S.A. 


Good Reasons 
Why 

Features and Support — Just a 
couple of reasons why so many 
amateurs are choosing Kantronics. 

Take our packet units. Only 
Kantronics TNCs have always 
included the HF modem as standard 
equipment. And only Kantronics 
offers high-speed 2400 bps packet. 

Our RS-232/TTL jumper makes 
all Kantronics "SMART" TUs and 
TNCs universally compatible. You 
won’t need special interfacing for 
Commodores when you choose 
Kantronics. 

Kantronics prices are compatible 
too! Check and see. 

And what about support? — 

Kantronics full-time customer support 
departments have earned a reputation 
of excellence. From the time we 
answer your first call, our goal is to 
get you, and keep you on the air. 

By providing updates and 
enhancements, Kantronics keeps you 
current too - like our 2.0 update. 

Over 80% of our original Packet 
Communicator owners stayed current 
by updating to version 2.0. 

We support our customers, and 
our products. And that’s why 
Our Numbers Are Growing. 


Kantronics 

RF Data Communications Specialists 

1202 E. 23rd Street Lawrence. Kansas 66046 
(913) 842-7745 










KENWOOD 

, .pacesetter in Amateur radio 




^ Pr °9 r *%nt% tc/ ’ 
r e^co w?f^e c: 


TRANSCEIVER 


Repeater offset switch. 


TH-21B1/A; ±600 kHz, simplex. 


TH-31BT/A. 1.6 MHz. reverse simplex. 


TH-41BT/A ±5 MHz. simplex. 


• Standard accessories 


• Easy-to-operate, functional design, 

Three digit thumbwheel frequency selection and 
top-mounted controls increase operating ease. 


TH-21BT/31BT/41BT 


The smallest HT' is now even better! The new “BT-Series 
gives you a plus—a built-in DIP switch programmable CTCSS 
encoder! Now you can access more than one “private line 
over the air! The original TH-21A Series (The Smallest HT ) 
is still available from the VHF leader—Kenwood! 


• High or low power. - 

Choose 1 watt high 
enough to “hit" most local 
repeaters; or a battery- 
saving 150 mW low. 

• Pocket portability! 

Kenwood's TH-series HTs 
pack convenient, reliable 
pertormance in a package 
so small, it slips into your 
shirt pocket! It measures 
only 57 (2.24) W x 120 
(4.72) Hx 28 (1.1) D mm 
(inch) and weighs 260 g 
(.57 lb) with PB-21. 

»Expanded frequency 
coverage (TH-21BT/A). 

Covers 141.000-150.995 MHz in 5 kHz 
steps, includes certain MARS and CAP 
frequencies. 

TH-31BT/A; 220.000-224 995 MHz in 
5-kHz steps 

TH-41BT/A: 440.000-449.995 MHz in 
5-kHz steps. 
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Rubber flex antenna, earphone, wall charger, 
180 rriAH NiCd battery pack, wrist strap. 


• Quick change, locking battery case. 


The rechargeable battery case snaps securely 


into place. Optional battery cases and adapters 


are available. 


• Rugged, high impact molded case. 


The high impact case is scuff resistant, to retain 


its attractive styling, even with hard use. 


IH-senes transceivers shown with optional StubbyDuk antenna 

Specifications and prices are subject to mange without notice or obligation 

Complete service manuals are available for all trio Kenwood transceivers and m. >s/ «jccesso/f£»s 


Optional accessories: 

• HMC-1 headset with VOX 

• SMC-30 speaker microphone 

• PB-21 NiCd 180 rnAH battery 

• PB-21H NiCd 500 mAH battery 

• BC-2 wall charger for PB-21H 

• BC-6 2-pack quick charger 

• DC-21 DC-DC converter for mobile use 

• BT-2 manganese/alkalme battery case 

• EB-2 external C manganese/alkalme 
battery case 

• SC-8/8T soft cases with belt hook 

• BH-3 belt hook 

• AJ-3 thread-loc to BNC female adapter 

• RA-8A/9A/10A StubbyDuk antenna 
•TU-6 sub-tone unit (TH 21AT/A only) 

More information on the Smallest HT ” 
is available from Authorized Kenwood 
Dealers. 

KENWOOD 

TRIO-KENWOOD COMMUNICATIONS 

nil West Walnul Street 
Compton, California 90220 
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looking ahead to the year 2000: 

13 more exciting years for Amateur Radio 

In last December's "Reflections" we reviewed the past 13 exciting years of Amateur Radio as reported in HR Report and 
Presstop. It's hard to appreciate the extent to which Amateur Radio can change in such a short period until you see it sum¬ 
marized on one crowded page. But as the old saw has it, "You ain't seen nothing yet!" 

The art and practice of radio communications has been in a state of flux since even before Hertz, Fessenden, Marconi, 
and a cast of dozens more started seriously experimenting with "the ether" toward the end of the last century. That's cer¬ 
tainly not going to change as this century draws to a close. Look for smaller, smarter, more sophisticated, more efficient 
versions of the kinds of hardware (not to mention embedded software) we're enjoying today — that's inevitable. And, of 
course, there'll be comparable new technologies. Just as we've seen a tremendous increase of interest in and use of AMTOR, 
packet radio and, to a degree, spread spectrum (which, by the way, we in Motorola's Military Engineering Division were 
examining as an option for "secure battlefield communications" a quarter of a century ago), the next 13 years are sure to 
see the incorporation of both yet — unthought — of new techniques and revolutionary new applications for well-established 
techniques. For example, one need go no further than AMSAT's exciting Phase 4, which calls for a geostationary satellite 
(or satellites) uplinked through "gateway" stations all over the globe. Eventually, a handheld-equipped Amateur operating 
from almost anywhere will be able to call — selectively — any similarly equipped Amateur virtually anywhere else in the 
world at any hour of the day or night! 

However, it's not in the hardware end of Amateur Radio that the most revolutionary things are likely to happen, but in 
the perception and application of the Amateur Service itself. Like it or not — and this is a trend that's already upsetting 
a number of thoughtful, dedicated, active, Amateurs — much of what Amateur Radio is today is going to change drastically 
or even disappear by the year 2000. Examples of some of these possible new directions may be found in the FCC's Working 
Paper 20: Alternatives For Improved Personal Communication, which was released last September. Authored by Jim McNal¬ 
ly, WB3APV, of the FCC's Office of Plans and Policy, this provocative study begins with the assumption that there is a 
need for some form of readily available "personal communication." Furthermore, it asserts that this need is not being met 
by any current radio service — namely cellular radio or other common carriers, Amateur Radio, 27 MHz CB, or GMRS (for 
which McNally also holds a license). 

This need, greatly stimulated by the CB explosion of the 1970s, isn't going to go away. If anything, it's going to grow, 
and services that are unwilling or unable to adjust themselves to accomodate at least some of that need are going to lose 
— both frequencies and support — to those that do. 

What this means to Amateur Radio is that we're going to have to learn to take advantage of this evolution rather than 
fight it. McNally suggests, for instance, allowing an Amateur's family members limited access to some VHF or UHF frequen¬ 
cies, using the Amateur's callsign. At the same time, there'd also be a correlated relaxation in the limits of "permitted 
communications." Maybe — at last — we'll even be able to use the autopatch to order a pizza or warn the boss we'll be 
late for work because of a traffic jam! 

Of course, the concept of the Amateur as an experimenter and/or professional communicator isn't going to go away. 
If anything, it's likely to expand as a more broadly conceived Amateur Radio Service attracts a more diverse group of users 
who can bring new skills and applications to what is, even today, too widely perceived as a narrow, elitist hobby. Though 
the popular image of an Amateur cloistered in his basement workshop, punching holes for a new rig in a bread pan chassis, 
will fade before a growth pattern dominated by entry-level "Communicators" talking through UHF handhelds, there'll still 
be plenty of room for EME or meteor scatter experimenters, hf traffic handling and DXing, and the kind of all-encompassing 
technological sophistication that created OSCAR 10 and conceived Phase 4. 

Though all this may seem to be radical "pie-in-the-sky" fantasizing to some Amateurs, consider the following: greatly 
enhanced Novice and Tech privileges are in process at the FCC and may well have been adopted by the time this issue 
leaves the press. Furthermore, though code-free Amateur license proposals have been knocked flat a couple of times, the 
concept of further relaxing entry level Amateur code requirements isn't "out." The Amateur community has demonstrated 
to the FCC that it is fully capable of running that most vital function of the Amateur licensing program, Amateur examina¬ 
tions. As a result, the Commission is now seriously considering delegating responsibility for issuing Amateur callsigns to 
the private sector. The long-term implications of this seem obvious — ever-increasing responsibility for self-maintenance 
and operation, by the Amateur service. 

The logical result of all this could very well be — even before the year 2000 — a larger and broader-based, self-administered 
Amateur Radio Service. Are we ready for such radical change? I hope so! 

The next 13 years promise to be most interesting ones for Amateur Radio. Unfortunately, based on the current age profile 
and the actuarial tables, a shocking proportion of us won't be around long enough to see the new century in and, conse¬ 
quently, all these exciting new developments in Amateur radio, come to pass. I hope I am, and I hope you will be as well. 

Joe Schroeder, W9JUV 
Associate Editor 
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R-5000 

High performance receiver 

THE high performance receiver is 
here from the leader in communica¬ 
tions technology—the Kenwood 
R-5000. This all-band, all mode 
receiver has superior interference 
reduction circuits, and has been 
designed with the highest perform¬ 
ance standards in mind. Listen 
to foreign music, news, and com¬ 
mentary. Tune in local police, fire, 
aircraft, weather, and other public 
service channels with the VC-20 
VHF converter. All this excitement 
and more is yours with a Kenwood 
R-5000 receiver! 

• Covers 100 kHz-30 MHz in 30 
bands, with additional coverage 
from 108-174 MHz (with VC-20 
converter installed). 

• Superior dynamic range. Exclusive 
Kenwood DynaMix” system ensures 
an honest 102 dB dynamic range. 

(14 MHz. 500 Hz bandwidth, 50 kHz 
spacing.) 

R-2000 150 kHz 30 MHz in 30 bands 

• All modes • Digital VFOs lime in 50 Hz, 

500 Hz. or 5 kHz steps • 10 memory channels 

• Programmable scanning • Dual 24 hour digital 
clock? with timer • 3 built in IF fillers (CW litter 
optional) • All mode squelch noise blanker. RF 
attenuator. AGC switch S meter • 100/120/ 
220/240 VAC operation • Record, phone lacks 

• Muling terminals • VC 10 optional VHF 
converter (118 174 MFtz) 


• 100 memory channels. Store mode, 
frequency, antenna selection. 

• Voice synthesizer option. 

• Computer control option. 

• Extremely stable, dual digital 
VFOs. Accurate to ±10 ppm over a 
wide temperature range. 

• Kenwood’s superb interference 
reduction. Optional filters further 
enhance selectivity. Dual noise 
blankers built-in. 

• Direct keyboard frequency entry. 


• Versatile programmable scanning, 
with center-stop tuning. 

• Choice of either high or low 
impedance antenna connections. 

• Kenwood non-volatile operating 
system. Lithium battery backs up 
memories; all functions remain intact 
even after lithium cell expires. 

• Power supply built-in. Optional 
DCK-2 allows DC operation. 

• Selectable AGC, RF attenuator, 
record and headphone jacks, dual 
24-hour clocks with timer, muting 
terminals, 120/220/240 VAC 
operation. 

Optional Accessories: 

• VC 20 VHF converter tor 108-174 MHz 
operation • YK 88A 1 8 kHz AM tiller 

• YK 88S 2.4 kHz SSB tiller • YK-88SN 1.8 
kHz narrow SSB titter • YK-88C 500 Hz CW 
filter • YK-88CN 270 Hz narrow filter 

• DCK 2 DC power cable • HS-5. HS-6. 

HS- 7 headphones • MB 430 mobile bracket 

• SP 430 external speaker • VS 1 voice 
synthesizer • IF - 232C/IC 10 computer 
interlace. 

More information on the R-5000 and 
R 2000 is available from Authorized 
Kenwood Dealers. 

KENWOOD 

TRIO-KENWOOD COMMUNICATIONS 

1111 Went Walnut Street 
Compton. California 90220 

























comments 


welcome KB2BRL 

Dear HR: 

My name is Colleen Brady, 
KB2BRL. I am only 10 years old! 

I first got started in learning to be a 
Ham this past summer. My Dad is an 
Amateur and I thought that it would 
be great to get a license too. I wanted 
to get my license before, but I still 
needed some more math in school. I 
have been working on code for a cou¬ 
ple of years, but really did serious 
studying this past summer. 

When I started to learn the theory 
I was surprised that we were covering 
some of the same things in school. My 
fifth-grade class was studying powers 
of 10, and I found out I had a use for 
them. Now I can note my frequency 
or even understand what a milliamp is 
by using 10 to the 3. I told my teach¬ 


er, and I had the chance to explain 
how this math can really be useful, and 
that I was studying to get my license. 
Another area that I can use both at 
school and at home is geography. 
Now not only can I learn maps and 
countries in school, but I can use them 
at home too. On only my third contact 
I had a QSO with HK3IKP in Bogota, 
Columbia. The other kids in class have 
studied SA and Columbia, but I have 
had the chance to talk with Columbia! 
I am doing a Science report on sun 
spots, because we have studied these 
in school. My report will be a bit differ¬ 
ent than the others, since mine will talk 
about sun spots and propagation with 
radio waves. I guess there are some 
things in school that you can use. 

In my first month as an Amateur I 
have had the opportunity to talk with 
22 states and two countries. It seems 
that every time I get on there is a new 
place to look up on the map. Now I 
look forward to receiving QSL cards in 
the mail from these contacts. When 
learning the Morse Code I found it to 
be difficult at first. Now, even though 
it is still difficult at times, it is a lot of 
fun, and I look forward to making yet 



another QSO using this form of com¬ 
munications. 

I feel I'm a lot luckier than other kids 
who may want to become a Ham. My 
Dad, WB2WPM, already has all the 
equipment. We operate a Kenwood 
TS-440S, a Cushcraft A-3 Triband, 
and dipoles for 40 and 80 meters. 
There's a lot of other equipment too, 
but until I upgrade I won't be able to 
use it. I am looking forward to finding 
an upgrade class this fall so I can get 
my General class license. 

In the picture enclosed you can see 
my good friend "Lasagna," our 
6-month-old Cocker Spaniel. Besides 
my Dad, my Mom has her Novice 
license too, KA2TDG. My 8-year-old 
sister has an interest in being a Ham 
too. In a year or so I will be able to start 
to teach her the things she will need 
to know, so she can have a license 
too. 

Colleen M. Brady, KB2BRL 
East Aurora. New York 14052 

wanted: M800 RTTY 
program 

Dear HR: 

Does anyone have an M800 RTTY 
program for the TRS80 Model 3 that 
they're willing to share? 

Bernard Gayrard, F6HGB 
"Lou Bouis" Laa-Mondrans 
64300 Orthez, France 

HORANT for CP/M 

Dear HR: 

Regarding the HORANT program in 
the October, 1986, DX Forecaster 
(page 92), I'm sure that you've 
received many comments on the foot¬ 
note giving a substitute for ARC SIN 
(ASN). I use a CP/M version of 
MBASIC; substituting 
ASINfY) ATN(Y/SQR(I - Y*Y)) 
works fine. Looks like a useful pro¬ 
gram. Thanks. 

Jack G. Hines, K4GIO 
Vienna, Virginia 22180 
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New MFJ-1274 lets you work VHF and HF packet 
with built-in tuning indicator for $169.95 . . . 

. . . you get MFJ’s latest clone of TAPR’s TNC-2, TAPR’s VHF/HF modem and 
built-in tuning indicator that features 20 LEDs for easy precise tuning 


MFJ-1274 

$169 95 

MFJ-1270 

$ 139 " 



Now you can join the exciting world of 
packet radio on both VHF and HF bands with a 
precision tuning indicator . . . for an incredible 
$169.95! 

You get MFJ’s top quality clone of the highly 
acclaimed industry standard TAPR TNC-2. We've 
made TAPR's modem selectable for both VHF and 
HF operation, added their precision 20 segment LED 
tuning indicator, a TTL serial port, an easily 
replaceable lithium battery for memory back-up and 
put it all in a new cabinet. 

If you don't need the tuning indicator or the 
convenience of a switchable VHF/HF modem, choose 
the affordable MFJ-1270 for $139.95. 

All you need to operate packet radio is a 
MFJ-1274 or MFJ-1270, your rig. and any home 
computer with.a RS-232 serial port and terminal 
program. 

If you have a Commodore 64. 128. or VIC 20 you 
can use MFJ’s optional Starter Pack to get on the air 
immediately. The Starter Pack includes interfacing 
cable, terminal software on disk or tape and 
complete instructions . . .everything you need to gel 
on packet radio. Order MFJ-1282 (disk) or MFJ-1283 
(tape). $19.95. 

Unlike machine specific TNCs you never have to 
worry about your MFJ-1274 or MFJ-1270 becoming 
obsolete because you change computers or because 
packet radio standards change. You can use any 
computer with an RS-232 serial port with an 
apropriate terminal program. If packet radio 
standards change, software updates will be made 
available as TAPR releases them. 

Also speeds in excess of 56K bauds are possible 
with a suitable external modem! Try that with a 


machine specific TNC or one without hardware 
HDLC as higher speeds come into widespread use. 

You can also use the MFJ-1274 or MFJ-1270 as 
an excellent but inexpensive digipeater to link other 
packet stations. 

Both feature AX.25 Level 2 Version 2 software, 
hardware HDLC for full duplex, true Data Carrier 
Detect for HF. multiple connects. 256K EPROM. 16K 
RAM (expandable to 32K with optional EPROM), 
simple operation, socketed ICs plus much more. 

You get an easy-to-read manual, a cable to 
connect your transceiver (you have to add a 
connector for your particular radio), a connector for 
the TTL serial port and a power supply for 110 VAC 
operation (you can use 12 VDC for portable, remote 
or mobile operation). 

Help make history! Join the packet radio 
revolution now and help spread this exciting network 
throughout the world. Order the top quality and 
affordable MFJ-1274 or MFJ-1270 today. 


Now you can tune in 
HF, OSCAR and other non- 
FM packet stations fast! 

This MFJ clone of the TAPR 
MFJ 1273 , $49.95 tuning indicator makes 
tuning natural and easy - - it shows you which 
direction to tunc. All you have to do is to center a 
single LED and you're precisely tuned in to within 
10 Hz. 20 LEDs give high resolution and wide 
frequency coverage. 

The MFJ-1273 tuning indicator plugs into the 
MFJ-1270 and all TNC-Is. TNC-2s and clones that 
have the TAPR tuning indicator connector. 
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Order any product from MFJ and try It -• 
no obligation. If not satisfied return within 
30 days for prompt refund (less shipping). 

• One year unconditional guarantee • Add 
$5.00 each shipping/handjing • Call nr write fur 
free earning, over 1(H) products. 



MFJ ENTERPRISES. INC. 

Box 491. Miss State MS 39762 


To Order or for Your Nearest Dealer 

800-647-1800 

Call 601-323-5869 in Miss, and 
outside continental USA 
Telex 53 4590 MFJ STKV 







Access the 
world’s first 
flying mailbox 
with your TNC 


a packet radio PSK modem 

for JAS-1/FO-12 


JAS-1, or "Fuji," the first totally Japanese 

Amateur Radio satellite, was launched flawlessly on 
August 12th, 1986, from Tanegashima Space Center, 
located on an island off the southern tip of Japan. It 
carries two transponders: a traditional one for voice 
and CW, and a second that functions as the first 
spaceborne store-and forward packet radio mailbox 
In orbit a thousand miles above the earth, it's inclined 
at 50 degrees to the equator, with a period of 120 
minutes, offering users an aggregate 2 hours of com 
munication per day. 

Suppose you want to send a message to someone 
halfway around the world. You simply send a mes 
sage to the mailbox, and in less than an hour it's avail 
able for retrieval by your addressee. 

equipment 

What do you need to use the mailbox? In fig. 1 
you'll see that four components are required a pair 
of radios, a modem, an AX.25 protocol Terminal Node 
Controller (TNC) and a terminal. Regular OSCAR users 
with packet radio stations will have everything shown 
except the box labeled "modem." Terrestrial pack 
eteers will certainly have the 2-meter equipment and 
may well have 70-cm SSB receive capability, togeth 
er with a steerable Yagi. Elevation rotation is highly 
desirable, but by no means essential; much of any 
20-minute satellite pass is low enough to be within the 
vertical beamwidth of even modest antennas. 

Few stations, however, will have the special FO-12 
modem. The built-in Bell 202 1200 Baud AFSK mod 
em (modulator/demodulator) found in standard TNCs 
cannot be used with JAS-1 /FO 12. You'll have to dis 


Hnoto A. Launched in August. J986. JAS 1 ("Fuji") carries an 
AX.25 packet radio mailbox. (Photo courtesy JARLI 


By James Miller, G3RUH, 3 Benny's Way, 
Coton, Cambridge, CB3 7PS, England 
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ANTENNAS 


fig. 1 Basic packet station requires addition of special modem for direct JAS 1 operation. 


connect the internal modem and substitute an exter- 
nal modulator/PSK demodulator such as the one 
described in this article. This isn't particularly difficult. 
Just build the circuit, link it to your TNC with only four 
or five wires, adjust the audio connections, and the 
global mailbox is yours to enjoy! 

Note: this modem is suitable for your TNC only if 
your TNC's internal modem can be bypassed. Both 
the TAPR-1 and TAPR-2 designs allow this (as evi¬ 
denced by the HD 4040, AEA's PKT 1 and PK-80, Pac- 
Comm's TNC-200, GLB's TNC2A, and the MFJ 1270, 
for example). 

If your TNC isn't based on the TAPR design, you 
may nevertheless be able to intercept the RXdata, 
TXdata and TXclock from their internal modem by cut 
ting tracks. If this appears to be impossible, your best 
option may be to build a TAPR TNC-2 kit and inte¬ 
grate it with this JAS 1 /FO-12 modem, thereby creat¬ 
ing a satellite-dedicated TNC. 

link format 

For reference, here's a brief technical summary of 
the JAS 1/FO 12 link format. I’ll explain unfamiliar 
terms as we go along: 

You receive on 435.910 MHz, SSB/CW mode, in 
a 2.4 kHz bandwidth. The doppler shift will be up to 
i 8 kHz, and there is a rate of change up to 40 Hz 
per second on the highest elevation passes. You trans¬ 
mit on 145.850, 145.870, 145.890, or 145.910 MHz fm; 
doppler shift correction is unnecessary. An uplink 
effective radiated power of 100 watts (for example, 
10 watts to a 10-element Yagi) is quite sufficient. 

The uplink modulation is fm; the downlink is Phase 
Shift Keying (PSK). Data rates are 1200 bits per sec¬ 
ond, normal packet NRZI, except that the uplink is 
exclusive/ored (EXORed) with its own 1200 Hz clock. 

modem description 

This modem has been designed with as much flexi 



Photo B. G3RUH packet radio/satellite station. System com¬ 
ponents are linked as shown in fig. 1. 

bility as possible so you can tailor it for your particu¬ 
lar application. As illustrated in fig. 2, it consists of 
an uplink modulator, a downlink demodulator, an au¬ 
tomatic UP/DOWN tuner to track changing doppler 
shift on receive, and power supplies. Table 1 lists the 
modem's specs. 

The uplink modulator (U1 and U6) takes the signals 
TXdata (transmitted data) and TXclock from the host 
TNC and combines them into the TXaudio (transmit 
audio) signal for the 2-meter fm transmitter. As shown 
in fig. 2, signals flow from right to left. U1 pins 3 and 
11 are used as non inverting buffers. Diodes D1 and 
D2 prevent U1 from overloading the TNC when the 
modem is switched off. Note that the modulator ICs 
use a 5-volt, rather than a 12-volt, supply. 

From a TNC-1, TXclock is at 32 times the bit rate. 
For a TNC-2, it's 16 times, so link LKC selects the cor 
rect division ratio from divider U6. The 1200-Hz clock 
produced at test point TP4 is kept in phase with the 
data stream by resetting divider U6 on every data tran¬ 
sition. This is done from U1 pin 10 and R6-C1, which 
generate short 16 /[second pulses. Clock and data are 
EXORed (this is called "Manchester Coding") in U1 
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fig. 2. PSK packet radio modem schematic. Modem consists of uplink modulator, downlink demodulator, automatic 
UP/DOWN tuner, and power supplies. 
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pins 5 and 6, and the 5-volt peak-to-peak signal at U1 
pin 4 is then filtered down to about 30 mV. You can 
reduce the output voltage if necessary by increasing 
R3. Superimposing a 1200-Hz clock on the data in this 
way simplifies the satellite's own electronics con¬ 
siderably. 

Note: you may recognize Manchester coding as just 
PSK in disguise! You can, therefore, use this modem 
for experimental PSK communication. This subject will 
be addressed under the heading, "use for terrestrial 
PSK packet" below. 

Considerable effort has gone into the development 
of the downlink demodulator in order to meet the goals 
of elegance, robustness, simplicity, ease of alignment 
and testing, minimum number of discrete compo¬ 
nents, and proper matching to the FO-12 signal 
characteristics. While it owes its origin to my earlier 
OSCAR-10 demodulator, 1 it was, in fact, not actually 
selected until a number of other candidates — both 
simpler and more complex — had been evaluated. 

In contrast to conventional local packet radio, which 
uses two tones (AFSK) to signal binary 0 or 1, FO-12 
uses PSK modulation. The carrier signal PHASE is 
changed 180 degrees (inverted) when a change in bi¬ 
nary level is signaled. You can think of this as using 
a phase of + 90 degrees for "0” and - 90 degrees for 
"1," or vice versa. Either is acceptable because the 
TNC is interested only in changes. 

To demodulate phase-shifted signals you need a 
phase reference and a phase detector. ICs U7, U8, U9 
and U11 recover this reference "carrier" (available at 
TP1) from the signal. EXOR gate U7 pins 1 and 2 form 
the phase detector, the output of which is filtered 
(TP3), limited, level shifted and output to the TNC as 
RXdata. 

A simple phase-locked loop (PLL) can't be used to 
recover the carrier from a PSK signal because with ran¬ 
dom data there's no discrete frequency available for 
a loop to lock onto. Most PSK demodulators have to 
rely on some non-linear multiplicative processing in¬ 
stead. The recovery circuit used here is a digital 
"squaring loop." 

U4 pins 2, 3, and 1 are a limiter, which simply makes 
all subsequent signal processing digital. The limited 
signal is multiplied by itself delayed by 1 /4 cycle. The 
delay is provided by 4-bit shift register (U8), which 
samples the signal at its pin 7 and is clocked at 16 times 
the carrier frequency. The multiplication happens in 
EXOR gate U7 pins 5 and 6. This creates (at U7 pin 
4) one cycle of twice the carrier frequency for every 
zero crossing of the signal. Mathematically we can say 
the signal is: 

cos (o)t±—^—) , 

with the + or - corresponding to data 0 or 1. So the 


effect of this multiplication is (ignoring amplitude): 

cos (o)t±-£-) X sin (oj( ± —T— j = 

sin (2oit ±ir) = sin 2ut 

or 

signal x delayed = constant phase at 2 co 

The phase-locked loop U11 runs at 16 times carrier 
frequency. With associated divide-by-16 U9, it locks 
onto U7 pin 4's double frequency signal, providing a 
smooth recovered carrier at U9 pin 11. Wide and nar¬ 
row loop bandwidths can be selected with switch SI 
to facilitate initial signal acquisition (use optional). 

Recovered carrier, which will be around 1500 Hz, 
is applied to phase detector U7 pin 2, together with 
the received signal at pin 1. If they are (for example) 
in phase, U7 pin 3 will go low, with residual noise be¬ 
ing smoothed away by R30-C3. The following op-amp, 
is used as a comparator/limiter, which then drives 12 
volts to the TTL level converter, U2. Signal RXdata 
then goes off to the TNC. 

Two additional circuits complete the demodulator. 
It's valuable to have a "LOCK" indication. A simple 
EXOR gate, U7 pins 8 and 9, provides this by multiply¬ 
ing the PLL stimulating doubled-carrier frequency sig¬ 
nal by the recovered 2f signal from divider U9 pin 12. 
When locked, U7 pin 10 goes high. U4 pins 5 and 6 
form a threshold detector, which then drives LED L4 
via Q1. 

When not in mailbox mode, the satellite sends 
telemetry in Morse code on 435.795 MHz. Spare gate 
U10 pins 8 and 9 have simply been wired to provide 
a regenerated Morse output for (optional) computer 
use. 

With the exception of output buffer U2, the 
demodulator operates from 12 volts. 

This PSK demodulator is completely aperiodic. Its 
operating frequency is set by VR1, and could in prin¬ 
ciple operate at the i-f. As shown it tunes from ap¬ 
proximately 700 Hz to 70 kHz. The tracking bandwidth 
is set by R29, and is nominally ±250 Hz. Designed 
loop bandwidths are 20 Hz and 100 Hz, with a damp¬ 
ing factor of 0.7. Data rates faster than 1200 Baud are 
accommodated by reducing R30 accordingly. 

auto-tuning 

The received signal frequency changes considera¬ 
bly as a result of doppler shift; a total swing of 16 kHz 
is typical, with rates of change peaking at 40 Hz per 
second. Tuning a receiver by hand, maybe even ad¬ 
justing rotators at the same time, and operating a data 
terminal keyboard clearly poses some logistic 
problems! 

A solution is provided in the auto-tune circuits, 
which work by activating the UP/DOWN signals of 
your receiver. They are designed to suit all known 
ICOM, Kenwood, and Yaesu standards. All differ, 
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Table 1. JAS 1 FO-12 Modem PCB specifications. 

Modem: 

Downlink: input 50mV to 5 volt rms RX audio. PSK demodu 
lator to TTL digital, 1200 bps. 

Uplink: 1200 bps Manchester encoding modualtor to Mic level 
(about 30 mV p pi TX audio. RX carrier LOCK LED indication 
Selectable loop bandwidth. Morse code regenerator 

Connects to AX.25 TNC MODEM DISCONNECT jack. Suita 
ble for TAPR TNC 1 or TNC 2. (and any other, provided the in 
ternal modem can be bypassed). TNC digital connections needed 
include TXtjata, RXdata(in). RXdatalout). TXclock, GND 

Digital AFC: tracks changing doppler shift via the UP DOWN 
signal lines of your RX rig. Designed for all known ICOM, Ken¬ 
wood, and VAESU standards. Adjustable for 10 100 Hi per step. 
Positive pulses, negative pulses, and ICOM bi level Tracking 
ON/OFF switch. Manual tuning indication by LEDs and center 
zero meter 

Set up: three preset pots for PLL frequency, local 6 volt 
supply, and UP^DOWN tuning gain. 

Power: ac line, built in PSU; 12 volt ac input; or 12 14 volts 
dc, a 40 mA. 

PCB 160 by 100 mm (single eurocardl double sided, plated 
through, labeled with instructions. Standard CMOS and LSTTL 
used. No hard to get parts. 


even between models from the same manufacturer 
The VCO tuning voltage (about 20 mV/Hz) from 
U11 pin 2 is amplified by U5 pins 2 and 3. which 
have gain adjustable from xl to xIO by VR3. This op 
amp also drives a center-zero tuning meter. After filter 
ing by R26-C23, the voltage (which increases for fall 



Photo C. Interior and backplane view of modem, showing 
connectors to radio. TNC. and terminal 

ing frequency) is offered to two comparators, with 
upper and lower thresholds set by resistor chain 
R11-R2-R4-R12, 1.28 volts above and below the 6-volt 
reference. When exactly on tune, outputs U5 pins 7 
and 8 are low. If off tune, then the appropriate com¬ 
parator output goes high. 

U10 pins 1, 2, 5, and 6, if enabled by Tune ON 
switch S2, pass the signal via 12 volts to the 5-volt 
level shifter U2 to the open collector hex inverter U3, 
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When we set out to make the best amateur radio 
equipment in the world, we had some pretty tough 
standards to live up to... 

... yours 


... and ours. 



So we designed the RC-850 Repeater Controller the industry's top ot the 

line repeater control system Now In it's third wave' 1 ol innovation, thanks to its 

designed for the luture architecture and new soltware releases 

The 850 defines the industry standard in repeater control systems 

• Fully remotely programmable with Touch-Tone commands 

• Front panel LED display 

• Over 300 word customized male and lemale speech synthesis vocabulary 

• Time/day ot week Scheduler with to sel-up states. 30 changeovers and 
events, over 100 scheduled Hems tor hands off operation and automatic 
reminders 

• Full or halt duplex autopatch, autodial (250 numbers), emergency autodial, 
reverse autopatch, antidialer, toll restrict including telephone exchange 
lables. supports remote and multiple phone lines 

• Informative remotely programmable ID'S (17). tail messages (13), 
bulletin boards (5) 

• 16 channel voice response analog metering, automatic storage ot 
min/max values on each channel, values may be read back on command 
or may be included in any programmable messages 

• Supports synthesized remote base transceivers and lull duplex links 

• Individual user access codes to selectable teatures 

• Mailbox tor user-to-user, and system-to-user messages 

• Paging - two-tone. 5/6 tone. DTMF CTCSS, HSC display, 
user commandable and may be included in programmable 
messages (i e alarms) 

• Easy hookup to any repeater 


It your repeater budget can't afford the "850. we otter the 
RC-85 Repeater Controller which we like to call the "second best 
repeater controller in the world" It’s a scaled down, simplified version ol 
our '850. but overall, it otters more capability and higher guality 
than anyone elses control equipment at any price 

• Remotely programmable with Touch-Tone commands 

• Over 175 word customized male speech synthesis vocabulary 

• Selectable 'Macro sets ' tor easy control operator selection 

• Autopatch, autodial (200) numbers, emergency autodial, reverse patch 

• Remotely programmable informative ID s (7). tail messages (3), 
bulletin board (2) 

• Supports synthesized remote base transceiver, control receiver, alarm 

• Selectable, informative courtesy tones 

• Talking S-meter, Two-tone paging 

• Easy hookup to any repeater 

For those who like to "roll their own", we can get you ott to a rolling start with 
our ITC-32 Intelligent Touch-Tone Control Board Much more 
than |ust a decoder, it’s a mini-control system ol its own. with the basic 
repeater and remote base functions built-in And il can be tailored by you 
with its Personality Prom 

• ?8 remotely controllable latched or pulsed logic outputs 

• 4 alarm or remote sensed logic inputs 

• Response messages to confirm command entry 

• Repeater (unctions including COR. IDer. timers, courtesy tone etc 

• Remote base functions including control ot synthesized transceiver 


Our new Digital Voice Recorder lets you remotely record ID s, tail messages, 
arid various other response messages tor automatic playback through your 
repeater Audio is stored digitally with no-compromise reproduction quality in 
up to eight megabits ol memory The DVR can suppod up to three independent 
repeaters tor a tow per-channel cost Its Touch-Tone activated voice mailbox 
lets your users easily record messages for other users when they aren’t around 


• Remotely recordable, variable length audio tracks 
accessed Irom controller messages 

• Top quality, no compromise audio reproduction 

• Supports up to three repeaters for cost eltective installation 

• Expandable to roughly 6 minutes ol speech in 8 megabits ol memory 

• Easy Interlace to RC-850. RC-85 controllers, or to any stand-alone repeater 


QST: Attention All Hams 

II you own a shack, you should know about ShackMaster" 
ShackMaster lets you carry your home station with you in the palm ot your 
hand II acts as your gateway to the world, linking your handheld 
transceiver to your high performance HF station Now. instead ol your 
valuable home equipment being available to you 1 % ol the time, 
it's available 99% of the lime' Whether around the house, in the yard, 
or across town, ShackMaster let's you take it with you 
But that's |ust part ol ShackMasters story It lets you communicate 
with the lamily by handling third party tratlic - its electronic mailbox and 
intercom let you keep in touch And a simplex patch lets you place 
important calls directly through your home phone 

Crossband linking - VHF/UHF to HF 
Telephone access to your home station 
BSR Home Control interlace 
Electronic Mailbox 

ShackPalch* intercom into the shack 
PefsonalPatctV simplex autopatch 


All our products are documented with high quality, easy to read manuals 
Our goal is to advance Ihe state ol the repeater art But most ot all, 
our products pul the FUN back into the FUN MODE 1 



To order one ol these advanced control products call 408 727 3330 
Technical manuals are available lot purchase and the amount paid is applied 
ns a deposit on the equipment For specifications and a copy ol our ACC 
Notes newsletter |ust write oi send in your OSL card to 


CICC 



Visa and Mastercard accepted 


advanced 
computer 
controls, inc 


■. . m • 1 ant ■ 


(408) 727-3330 
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Table 2. Parts list. 

Cl 

O.OOI/iF, 10 percent 

C2-13 

O.OIfiF, 10 percent 

C14 

0.0022fiF, 10 percent 

Cl 5-20 

0-VF, 10 percent 

C21-23 

1f*F 16-volt tantalum 

C24 

470)iF 25-volt 

C25 

560 pF, 5 percent 

CR1-4 

1N4004, etc. 

D1-2 

1N4148, etc. 

DS1-4 

LED 10mA 

J1 

Standard 20-pin IDC Male PCB header, straight (ver¬ 
tical) or right angle. Straight: RS 471-058, 3M 
3428-6202J L or 3592-6002JL. Ansley 612-2024 or 
609-2027. Right-angle: RS 471-137, 3M 3428-5202JL 
or 3592-5002JL, Ansley 612-2004 or 609-2007, and 
many others — e.g. Fujuitsu, Berg, ITT Canon, BICC 
Vero, etc. 

J2-J11 

Terminals (about 30) for external connections. Can also 
use 0.1-inch pitch (center-to-center hole pattern) SIL 
connectors, (1x2 pin, 5x3pin, 1x4pin, 2x5pin, IxIOpinl. 

Ml 

± 100 jiA meter, RS 259-549, Farnell 143-510 

Q1-3 

BC107, 2N3904, etc. (NPN) 

R1-R4 

270 k 

R5 

1.8 k 

R6 

22 k 

R7-9 

4.7 k 

RIO-13 

1 M 

R14-17 

1.5 k 

R18-20 

15 k 

R21 

10 k (all resistors are 5 percent) 

R22 

1 k 

R23-26 

100 k 

R27-29 

470 k 

R30 

27 k 

R31 

750 k 

R32 

56 k 

R33-35 

68 k 


R36-39, 

41,42 

47 k 

R40 

470 ohms 

SI-2 

SPDT toggle switch 

T1 

12-volt, 3VA Transformer, RS 207-829, Farnell 141-471 

TP0.1.2, 

3,4 

test points 

U1,7 

4070 Quad Exor 

U2 

4049 Hex Inverter Buffer 

U3 

74LS05 Hex Inverter O.C. 

U4-5 

TL084 Quad op-amp 

U6 

4040 12-stage divider 

U8 

4015 Four-bit shift register 

U9 

40161 Divide-by-16 (MC14161) 

U10 

4011 Quad two-input Nand 

U11 

4046 Phase Locked Loop 

U12 

78L05 5 volt Regulator 

U13 

78L12 12-volt Regulator 

VR1-3 

1M Trimmer, 3/8-inch square, flat mounting: RS 
187-321, Dubilier D79 30, A-B E2B, Bourns 3386F, 
Spectrol 63 M or 63M-T-607 


LKC, LKI are made from hookup wire 

Modular PSU is 12-volt, 100mA IRS 591-281), Parnell 147-545 and 
others. 


NOTES: 

The meter, LEDs, and switches are not mounted on the board. 

Power supply components T1, CR1-4, C16, C24, U13 (or modular 
PSU) are optional. 

Use of an IDC connector is not obligatory. 

Capacitors: 560-pF, 0.4-inch pitch, ±5 percent polystyrene; 
G.001-0.1, 0.2 inch pitch, 10 percent dipped ceramic or polyester, 
63 to 100 volts typical. 1/iF, 0.2-inch pitch, bead tantalum. 470/iF 
25-volt electrolytic, 1.2-inch pitch, 1.0 x 0.4 inches. 

Resistors: Carbon film, 0.25- or 0.5-watt, 0.4-inch pitch. 


which creates two pairs of signals. These are high- 
going U P/ DOWN tune signals at J4-1, J4-2, and low- 
going signals at J4-4, J4-5. All can sink up to 8 mA. 

You have to choose the set that suits your rig by 
referring to your owner's manual. For example, the 
Yaesu FT726R needs high going signals, while the 
Yaesu FT790R uses low-going. The Kenwood 9500 
needs low-going. ICOM has a special bi-level standard 
for the IC741 and similar rigs, where a 0-volt low sig¬ 
nals up, and a 1.3-volt level means down, and neither 
(about 4.2 volts) means no action. So for ICOM rigs, 
install link LKI, and use J4-5 . . . unless the micro¬ 
phone is left connected. In this case, the link can be 
omitted, because an R40 will be connected inside the 
mic housing. 

For many rigs that use low-going pulses, the pull- 
ups R36-R39 can be omitted. You may also have to 
experiment with the Scan control settings on the re¬ 


ceiver. Some rigs tune in 100-Hz steps, others in steps 
as small as 10 Hz — hence the reason for including 
an adjustable gain control (VR3). 

power supplies 

Flexibility is provided so you can choose your own 
power supply arrangement; either 12 to 14 volts dc, 
stabilized at 40 mA, or 12 volts ac (about 0.5 VA), or 
ac mains (line) or a modular encapsulated PSU. 

If you supply 12-volt dc (probably the same as used 
by the TNC), then fit all components on the circuit di¬ 
agram to the right of U13 (i.e., C22, C5, U12, etc.). 
Connect power to J10 pins 1 and 2. Pin 3 is 12 volts, 
too, so if you use SIL (single in-line) connectors, a 
reversed plug won't lead to disaster. 

If you have a 12-volt ac supply, then connect to J11 
and fit all the PSU components shown on the bottom 
of the circuit diagram. The voltage on C24 should nei- 
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EIMAC Tubes Provide Superior 
Reliability at radio station KWAV — 
over 112,000 hours of service! 





MONTEREY, CALIFORNIA 


Ken Warren, Chief Engineer at 
KWAV reports that their 10 kW 
FM transmitter went on the air in 
November, 1972, equipped with 
EIMAC power tubes. The origi¬ 
nal tubes are still in operation af¬ 
ter over 13 years of continuous 
duty! 

Ken says, “In spite of terrible 
power line regulation, we've had 
no problems with EIMAC tubes. 
In fact, in the last two years, our 
standby transmitter has oper¬ 
ated less than two hours!” 

Transmitter downtime means 
less revenue. EIMAC tube relia¬ 
bility gives you more of what you 
need and less of what you don't 
want. More operating time and 
less downtime! 

EIMAC backs their proven tube 


reliability with the longest and 
best warranty program in the 
business. Up to 10,000 hours for 
selected types. 



Quality is a top priority at EIMAC, 
where our 50-year charter is to 
produce long life products. 


Send for our free Extended War¬ 
ranty Brochure which covers 
this program in detail. 

Write to: 


Varian EIMAC 
301 Industrial Way 
San Carlos, CA 94070 
Telephone: (415) 592-1221 



varian 
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Photo D. Completed circuit board AC power supply components have been omitted; link LKC is shown for a TAPR TNC-2. 
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ther drop below 14.9 volts at full load nor exceed 22 
volts. 

The associated transformer can probably be 
screwed to the PCB, though you may feel it wiser to 
place it remotely. The board is drilled for the speci¬ 
fied T1, and also for a popular modular PSU (see parts 
list, table 2). Line voltage is applied to J9, at the edge 
of the board. 

If there is 110-volt or 230-volt ac power on this PCB, 
you must exercise caution any time the circuit is re¬ 
moved from its enclosure. 

connecting the modem to 
your system 

The modem can be connected to the rest of the sys¬ 
tem in a number of ways; the minimum requirements 
are shown in fig. 3. First decide whether you're go¬ 
ing to use connectors or hand wire it. Select the type 
of connectors and/or cable you plan to use, and where 
you're going to locate the PCB. Do you want to dedi¬ 
cate the TNC and modem solely to the satellite appli¬ 
cation? If so, you could install the PCB permanently 
within the TNC housing. Do you want to be able to 
restore instant terrestrial (normal) operation? Then 
you'll have to use a multi-pole changeover switch (S3) 
to do this, and put the modem in a properly rf- 
screened box. 

For the radio connections (speaker, mic, and PTT), 
a socket identical to the one on your TNC can be 
provided on the modem enclosure, with the signals 
passing to the changeover switch S3 and then — via 
a hand-wired connection or another connector plus 
jumper lead — to the TNC radio port. 

connecting to the TNC 

The connections necessary for replacing the TNC's 
standard internal modem with this one are provided 
on the TNC board at the so-called "Modem discon¬ 
nect Jack,” labeled J5 on the TNC-1 and J4 on the 
TNC-2. There is no actual connector; the pinout was 
designed by TAPR to accept a 20-pin IDC plug if re¬ 
quired. (See table 3.) 

Four connections are essential; TXdata, RXdata(in), 
TXclock, and GND. One PCB track must be cut. A 
fifth connection — internal modem's RXdata(out) — 
may also be brought out if you want to be able to re¬ 
store standard operation with a remote switch. (See 
fig. 3). 

Ironically, there's little point in using a 20-conductor 
ribbon cable if you house the modem in an external 
enclosure, because screening ribbon is rather messy, 
and only four or five of the 20 wires are used anyway. 
However, if your new modem is placed inside the TNC 
enclosure, then it's worthwhile using. For this reason, 
a 20-conductor IDC facility, J1, has been provided on 
the PCB. But you'll probably prefer to use J2 instead. 


If an external modem is used, select your own meth¬ 
od of entry into the TNC enclosure. There are lots of 
spare pins on the RS232c D-25 wire connector — 
enough for five digital signals, plus two more for 
12-volt power. Choose your pins very carefully, check¬ 
ing that there will be no clash with the regularly used 
services. I'd suggest pins 12, 15, 17, 18, 19, and 13, 
25. Shield all the connections between TNC and the 
JAS-1/FO-12 modem, 
construction 

The ready-made PCB for this project is double sid¬ 
ed, plated through, and labeled. Full-scale artwork is 
detailed in figs. 4A, B, and C. Board and component 
sources are provided at the end of this article. 

The usual caveats apply when assembling the 
board. Use a fine-tipped iron and fine-gauge resin-core 
solder. Proceed methodically, checking each soldered 
joint for integrity immediately after you've done it. 
Sloppy soldering might send 12 volts back to the 5-volt 
TNC logic, which will give you no pleasure. I know, 
I've done it! 

Good soldering will flow smoothly through the holes 
and be visible from both sides. All component leads 
must be bright and shiny. Any junk box parts — and 
the PCB as well, if it's been handled too much — will 
probably need cleaning. 

1C sockets are strongly recommended. 

If you do manufacture your own non-plated-through 
PCB, you'll have to drill about 500 holes measuring 
0.032 inch (0.8 mm) on the small pads and 0.048 inch 
(1.2 mm) on the large. Remember to solder every com¬ 
ponent on both sides, and note that there are 31 
through-holes to be wired. Do these first; some will 
be hidden by components. In addition, if you omit any 
components, you must also install through-wires in 
their place. Before fitting 1C sockets, make sure they're 
of a type that can be soldered on both sides (many 
can't) and carefully check for accidental solder bridges 
between adjacent pins. 

Fit components in ascending order of height: di¬ 
odes, resistors, 1C sockets, capacitors, trimmers, tran¬ 
sistors, and connectors (if you want them). Observe 
polarity of C21-C24 and all semiconductors. Do not 
install ICs yet; install them only after PSU testing. Note 
that the meter, LEDs, and switches are not mounted 
on the board. 

Wire connections to the PCB can simply be soldered 
into the holes round the board's edge. Note, however, 
that these holes are spaced 0.1 inch apart to allow for 
the optional use of SIL plugs and sockets. 

For the finishing touch, deflux the board, using a 
solvent such as 1:1:1 trichlorethylene or alcohol. Be¬ 
sides improving the board's appearance, this will help 
expose any solder defects. Further excellent advice 
can be found in reference 2, which also provides use¬ 
ful packet radio information. 
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SEE AND HEAR THOSE ELUSIVE SCPC SIGNALS 
WITH AVCOM’S NEW STA-70D TEST ANALYZER! 


The AVCOM STA-70D IF and FM Test 
Analyzer was developed to assist in the 
installation and maintenance of Single 
Channel Per Carrier (SCPC) satellite 
reception systems. Designed to be con¬ 
nected to the 70 MFtz IF output of a C or 
Ku Band downconverter the STA-70D 
displays signal level, interference, and 
all carriers present When an antenna is 
connected to the RF INPUT the FM 
Broadcast spectrum can be examined. 
A built in audio demodulator allows the 
STA-70D to operate as a fixed tune 
receiver at zero span. This means you 
not only see the carriers but you can 
listen to them as well Price $1960 

The STA-70D is adaptable to other than 
the 50 to 110 MFIz frequency band used 
in SCPC satellite communications. For 
example the STA-70D can be ordered 
for use as a spectrum display monitor 
for special ECM requirements. Possible 
applications are unlimited call or write 
AVCOM with your requirements. 

NEW PSA-35A PORTABLE 
SPECTRUM ANALYZER 
The PSA-35A Portable Spectrum Ana¬ 
lyzer accurately measures wide band 
signals commonly used in the United 
States and European satellite communi¬ 
cations industry. The PSA-35A fre¬ 
quency coverage is from less than 10 to 
over 1750 MHz, and from 3.7 to 4.2 GHz 
in 6 bands. The PSA-35A features switch 
selectable sensitivity of either 2 dB/Div 
or 10 dB/Div. The portable, battery or 
line operated, PSA-35A spectrum ana¬ 
lyzer is the perfect instrument for the 
critical dish alignment and tracking re¬ 
quirements necessary for maximum 
signal reception. Price $1965 

AVCOM manufactures many helpful and 
unique accessories for the PSA-35A, 
such as the TISH-40 Terrestrial Interfer¬ 
ence Survey Horn, the WCA-4 Wave¬ 
guide to Coax Adapter, the SSC-70 Sig¬ 
nal Sampler and Calibrator, the QRM-35 
Quick Release Rack Mount, AVSAC, 
and Overlays. Other AVCOM accesories 
include 2, 4, and 8 way power dividers 
(with or without DC power block), broad 
band amplifiers, DC power blocks, line 
amplifiers, isolated power dividers, and 
others. 

AVCOM manufactures a full line of eco¬ 
nomical spectrum analyzers, test equip¬ 
ment and accessories for the satellite 
communication and microwave indus¬ 
tries These include the MSA-65A Spec¬ 
trum Analyzer, Sweep Generators, 
Tracking Generators, and others. 
AVCOM also manufactures SCPC, audio 
subcarrier, and video satellite receivers 
for domestic and international recep¬ 
tion; including commercial, broadcast, 
SMATV, institutional, and private use 
receivers. 


REFERENCE LEVEL is 

used to establish the 
amplitude reference level 
ol the top line of the gra¬ 
ticule. either 0. -20, 40 
dBm or -49. -29, -9dBmv 


CENTER FREQUENCY is 

a 5 digit, 7 element LED 
Irequency readout that 
displays center frequency 
in MHz 


VERTICAL SENSITIVITY 

allows you to change the 
display between 10 
dB/DIV and 2 dB/DIV \ 


TUNING allows you to 
select the center fre¬ 
quency and moves the 
display window" up or 
down the spectrum being 
' displayed 

SPAN controls the width 
ol the spectrum being 
displayed 

RF INPUT BNC connector 
accepts signals to be dis¬ 
played from less than 50 
MHz to over 110 MHz 

AUDIO OUT miniature 
phono |ack tor low impe¬ 
dance earphones 


RESOLUTION BAND¬ 
WIDTH Two position 
switch selects either 100 
KHz or 300 KHz resolution 
bandwidth filters 


INTENSITY controls the 
brightness of the display 

HORIZ & VERTICAL 
POSITION these two 
knobs control the place¬ 
ment ol Ihe display on the 
screen 

SWEEP RATE controls the 
rate the analyzer sweeps 
through the frequency 
band set by span and the 
rate at which the analyzer 
sweeps the display 


AUDIO DEMOD turns the 
audio feature on or oft and 
controls Ihe volume ol the 
internal speaker or the 
AUDIO OUT miniature 
phono |ack With the 
SPAN control set to ZERO 
(0) the STA-70D will oper¬ 
ate as a fixed tune receiver 
so you can obtain audio 
identification ol the signal 
displayed 


NEW!! AVCOM PSA-35A 
PORTABLE SPECTRUM ANALYZER 
10-1750 MHz 3.7-4.2 GHz 


SWEEP controls rate ol 
analyzer Irequency sweep 
and the speed of Ihe trace 
across the display 

CENTER FREQUENCY 
' control tunes spectrum 
analyzer through each 
band and centers signals 
of interest on the display 


INTENSITY controls the 
brightness of Ihe display 

VERT is used to position . 
the display on the screen \ 

SCALE is used to select \ 
amplitude sensitivity ol \ 
either 10 dB/DIV or 2 \ 

dB/DIV v \ 


BAND SELECT controls 
input Irequency range to 
accommodate IF. BDC. 
and LNA output frequen¬ 
cies 12 GHz block down- 
converter outputs can be 
✓ examined One preset 
/ band is provided for 
unusual test situations 

REFERENCE LEVEL con¬ 
trols the sensitivity of the 
display to allow signals as 

-- weak as -85 dBm as well 

as strong signals to be 
displayed 

SPAN determines the 
width of Ihe spectrum 
being displayed and can 
be ad|usted to display over 
500 MHz or less than one 

\ transponder in a sweep 

3.7-4 2 GHz RF INPUT is 

used when observing the 
output directly from an 
LNA Feedline losses can 
be measured Can power 
an LNA with -18VDC 

10-1750 MHz RF INPUT is 

used lor observing BDC. 

IF. MATV, and other sig¬ 
nals from 10 to over 1750 
MHz Will provide • 18 VDC 
to power system com- 
ponents 


POWER switch has 3 posi¬ 
tions tor Battery Opera¬ 
tion, Standby, and AC Line 
Operation 

BAT CHG switch 
recharges PSA-35A to at 
least 80% capacity in 
about 6 hours 


l HORIZ is used to position 
\ the display on the screen 

LNA/BDC power tor teed- 
line powering ol system 
components via RF input 
connectors 


AVCOM 
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Table 3. TNC connections. 


TNC-1 

J5 Connections 

TNC-2 

J4 Connections 

12 

TX Clock Out 

12 

TX Clock Out 

* 

Ground 

15 

Ground 

17 

RX Data In 

17 

RX Data In 

18 

RX Data Out** 

18 

RX Data Out** 

19 

TX Data Out 

19 

TX Data Out 


Cut the track between pins 17 and 18. 

'Unfortunately TNC-1 does not provide a ground pin on J5. 
Find a local point, such as the WD-1933 chip (U17) pin 20. 
*'Optional 


final checkout 

You will need an oscilloscope, an audio signal 
source and a multimeter. A frequency counter is 
desirable, but not essential. 

Assuming there are no faults whatsoever, just three 
preset pots need to be adjusted. However, you should 
also perform the further tests. The meter, LEDs, and 
switches must be wired to the PCB. Do not attach the 
TNC or radios at this stage. 

First remove all the I Cs (U1 -U11). Connect the pow¬ 
er supply of your choice, verifying that a regulated 
+12 volts is maintained at J10 pin 1. Verify that + 5 
volts is found on pin 1 of U2. Do not proceed if these 
tests tail. If they do, you have a power supply prob¬ 
lem, which obviously must be fixed first. Check for 
solder bridges or faulty or misplaced components. 

initial alignment 

1. Set VR1, VR2 and VR3 to their mid-positions. Set 
the Loop Bandwidth switch (SI) to NARROW and the 
Tune switch (S2) to OFF. 

2. With power off, insert all ICs. Switch on the pow¬ 
er, verifying that both 12-volt and 5-volt supplies are 
still present. The POWER LED should come on. Ig¬ 
nore all other LEDs. 

3. Measure the frequency at TP1, adjusting VR1 until 
this becomes 1500 Hz; frequency increases clockwise. 
TPO is a ground (0 volt) terminal. 

4. Adjust VR2 (with VR3 at mid-travel) so that the me¬ 
ter is exactly centered. 

5. Set VR3 fully clockwise, re adjusting VR2 if the me¬ 
ter moves from center. Reset VR3 to mid-position. 
Neither UP, DOWN nor LOCK LEDs should be lit. 

6. Connect a 1500-Hz audio generator at a level of 100 
mV to 5 volts rms to the RX audio input, J3-3/4. The 
LOCK LED should light. If the frequency is high, the 
UP LED will light, with a corresponding movement of 
the meter. Vary the frequency and check that the 
DOWN LED lights appropriately. 

7. Fine adjustment of the auto-tuning UP/DOWN sen¬ 
sitivity control VR3 is done later. 


8. Now for a vital safety check: measure the voltage 
on every pin of J1, J2, J3, and J4. They should lie 
between 0 and + 5 volts. If for any reason a higher 
voltage is measured, find out why — and correct it. 
There will almost certainly be a soldering error, com¬ 
ponent failure, or incorrect component used, which 
could therefore cause extensive and expensive dam¬ 
age to your TNC or receiver. 

demodulator tests 

1. Vary the input frequency very slowly, verifying that 
the PLL stays in lock over a ±250 Hz range approxi¬ 
mately. Though the LOCK LED may go out at tuning 
extremes, the UP/DOWN LEDs will be properly lit, and 
the meter will indicate one extreme or the other. 

2. With the audio generator still connected, and with 
the LOCK LED lit, verify that the demodulator output 
signal RXdata is either high ( + 5 volts) or low (0 volts). 
Repeat several times by disconnecting the audio, and 
checking again. 

3. Now input receiver noise instead of pure audio. The 
RXdata signal should jump about at random. The 
LOCK LED will go out, and the UP/DOWN LEDs and 
tuning meter may flicker. 

4. Final demodulator testing requires a Phase Shift 
Keyed (PSK) signal. We do this when the modulator 
has been tested (see "audio loopback," below). 

modulator tests 

1. The signals TXdata, TXclock and ground must now 
be connected to the TNC. Switch on the TNC. PCB 
link LKC should also be connected. 

2. Measure the frequency at TP4, which should be a 
1200-Hz square wave. If it isn't, check to make sure 
you've connected link LKC correctly. 

3. Examine TXdata; you should find regular data bits 
present — "Idling." 

4. Now examine the 1200-Hz clock (TP4) and TXdata 
together. Verify that data transitions are seen only 
when the 1200-Hz clock makes a negative transition. 

5. Examine the modulator output TXaudio at J3-1.2, 
which will have an amplitude of about 30 mV peak- 
to-peak. It should have a 1200-Hz clock-like appear¬ 
ance. Each change in TXdata will cause this clock to 
invert, giving rise to characteristic gaps in the trace. 

audio loopback 

1. The TNC should now be connected to a terminal. 
Temporarily link TXaudio to RXaudio (J3-1 to J3-3). 
Re-adjust VR1 very slightly counterclockwise towards 
1200 Hz at TP1 until the LOCK LED comes on, and 
fine tune exactly. 

2. You should now find that you can CONNECT to 
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your own callsign, and thereby talk to yourself at the 
terminal. Take this opportunity to study some of the 
waveforms — for example, the important U7 pins 6, 
5, 4, 1,2, 3, and TP3. Use TP2 as a 1200-Hz negative¬ 
going scope trigger; all signals will be synchronized 
to this. Observe the effect of mis-tuning by varying 
VR1 slightly. 

3. Don't forget to return VR1 to 1500 Hz at TP1 when 
this test is over. 

UP/DOWN tuning 

1. If your receiver tunes in 100-Hz steps, you will need 
to set the loop bandwidth switch (SI) to WIDE. For 
radios with 10- or 20-Hz steps, use the NARROW po¬ 
sition. 

2. First verify that the four up-down signals work cor¬ 
rectly. Connect a 1500-Hz audio signal to the RXau- 
dio input; set Tune switch (S2) to OFF, Vary the 
frequency up and down so that the LEDs flash. Veri¬ 
fy that there is no change on the UP/DOWN lines on 
J4. (J4-1, J4-2 will be low; J4-4, J4-5 will be high). 

3. Throw the Tune switch to the ON position and see 
that the four UP/DOWN lines change in the expect¬ 
ed manner when the frequency is varied (see circuit 
diagram). For example, if the UP LED comes on, J4-2 
will go high and J4-5 will go low. The others will re¬ 
main unchanged. Naturally, pull-ups R36-R39 must be 
installed to measure this. Wire link LKI may need to 
be connected for ICOM rigs, 

4. Place the Tune switch in the OFF position and ad¬ 
just the frequency to 1500 Hz. Now connect the ap¬ 
propriate UP/DOWN line(s) to the receiver. Turn the 
switch ON, vary the audio input frequency, and check 
that an up or a down change in displayed frequency 
results. Many rigs give a beep when this happens. 

5. Set the switch to OFF. Connect receiver audio to 
the demodulator input (J3-3) as before. Tune in a 
steady radio carrier exactly, as indicated on the tune 
meter and LEDs. Set the switch ON. Carefully change 
the receiver frequency. If the auto-tune system is 
working satisfactorily, the receiver will automatically 
retune to the original frequency. 

6. Slowly adjust the sensitivity control, VR3, clock¬ 
wise. Eventually the tuning system will burst into rapid 
oscillation, hunting rapidly up-down up-down .... 
Reduce the gain counterclockwise until this stops and 
back off a little more. 

7. You will find that it pays to experiment with perfor¬ 
mance. You may also have to change the Scan con¬ 
trol settings of your receiver. If you have an rf signal 
generator, a spare transmitter, or a helpful friend on 
the air, you can quickly optimize performance. Other¬ 
wise you must wait for a real satellite signal with 


changing doppler shift, such as JAS-1/FO-12 in Morse 
code or digital mode, or UOSAT 1145.825 or 435.025 
MHz, with your receiver set to CW mode). 

using the satellite mailbox 

Set the Tune switch to OFF and the bandwidth to 
WIDE. Locate the mode JD signal at 435.910 MHz, 
with ± doppler shift of up to 8 kHz. Slowly tune the 
receiver (in SSB/CW mode, maximum bandwidth) un¬ 
til the LOCK LED lights. Center the tuning, set the 
bandwidth to NARROW (10- to 20-Hz RX steps only), 
and set Tune to ON if required. 

Choose one of the four uplink frequencies: 145.850, 
145.870, 145.890, 145.910 MHz fm. Doppler correc¬ 
tion is not needed. The mailbox callsign is 8J1JAS, 
so establish contact (TNC in COMMAND mode) with: 
CONNECT 8J1JAS. When connected, the satellite 
responds with the prompt: JAS> . You communicate 
with single-letter commands, which may be followed 
by additional specifiers — for example: 

H Help (respond with commands' syntax) 

F Files (list titles of ten files) 

K Kill (delete specified file or files) 

M Myfiles (list titles of file or files addressed to 
current user, presumably you) 

R Read (contents of specified file or files) 

W Write (message to mailbox) 

When you are finished, return to TNC COMMAND 
mode, and DISCONNECT. 

The mailbox software can be modified by the JARL 
command station, but the above description is essen¬ 
tially correct. As you can see, it's just like a terrestrial 
mailbox. LOGIN, and let me know you're winning! 

use for terrestrial PSK packet 

You can also use this modem to experiment with 
two-way PSK modulation for terrestrial communica¬ 
tions (remember the audio loopback test?) Simply use 
the transmitter in SSB mode instead of fm. PSK offers 
at least 10-dB improvement over terrestrial AFSK on 
fm. 

The local audio carrier generated this way is 1200 
Hz, which is not at the center of most transmitter SSB 
passbands. You can change this to another frequen¬ 
cy by first breaking link LKC and then injecting the fre¬ 
quency of your choice into the adjacent test point TP4. 
Use a single-pole, double-throw switch and you can 
restore normal operation at any time. The frequency 
needed will lie somewhere in the range 1400-1600 Hz, 
at a 5-volt TTL level. 

follow-up support 

You are invited to contact me with any technical 
queries about this project. You'D get a reply by return 
mail, provided you supply a self-addressed envelope 
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9 MHz CRYSTAL FILTERS 


MODEL 

Appll- 

cation 

Band¬ 

width 

Poles 

Price 

XF-9A 

SSB 

24 kHz 

5 

$53 15 

XF-9B 

SSB 

2 4 kHz 

8 

72 05 

XF-98-01 

LSB 

24 khz 

8 

95 90 

XF-9B-02 

USB 

24 khz 

8 

95 90 

XF 9B 10 

SSB 

24 kHz 

10 

125 65 

XF-9C 

AM 

3 75 kHz 

8 

77 40 

XF 90 

AM 

5 0 kHz 

8 

77 40 

XF-9E 

FM 

12 0 kHz 

8 

77 40 

XF 9M 

CW 

500 Hz 

4 

54 10 

XF-9NB 

CW 

500 Hz 

8 

95 90 

XF 9P 

CW 

250 Hz 

8 

151 20 

XF 910 

IF noise 

15 kHz 

2 

17 15 


10.7 MHz CRYSTAL FILTERS 

WRITE FOR FULL DETAILS OF CRYSTALS AND FILTERS 

Export inquiries Invited Shipping S3 75 

MICROWAVE MODULES EQUIPMENTS 

Use your existing HF or 2M rig on other VHF or UHF bands 

RECEIVE LINEAR 

CONVERTERS TRANSVERTERS 


1691-137 

269 95 

MMI 

1296-144G 

369 95 

1296-144G 

189 95 

MMi 

1268 144 

289 95 

439 ATV 

94 95 

MMI 

432 28(S) 

289 95 

432-28(s) 

69 95 

MMI 

144-28(R) 

349 95 

144-28(HP) 

74 95 

MMI 

14428 

189 95 

144-28 

54 95 

MMi 

435 28<S) 

299 95 

LINEAR POWER AMPLIFIERS 


144-30-LS 

144 95 

70cm 

MMI 

432-30-L 

219 95 

144-50-S 

129 95 

MML 

432 50 

229 95 

144100-S 

224 95 

MML 

432 100 

•v 439 95 

144 100LS 

144 200 S 

249 95 

439 95 




ANTENNAS f 


2M 

10XY-2M S74 95 LOOP YAGlS 

70cm 1 ' > 68 -LY S49 9 C 

70/MBM28 $44 95 1296 LY 49 91 

70/MBM48 64 95 1691-LY 59 91 

DV30 B 9«rMH.- /9 loop cooneclw e«ua 

Send 66< (3 skimps) Iw lull delate ol ill oui VHI S UHt equipments and KVC cryslil 
products jyk hhhm 

Shipping F06 Concord Mass mLmm 



(617)263-2145 
SPECTRUM 
INTERNATIONAL, INC. 
Post Office Box 1084 
Concord, MA 01742, U.S.A. 


BASEBALL CAP 

Hov* about an attractive BASEBALL style cap 
that has name and call on it It gives a 
launty an when worn al Manifests and it is 
a great iielp lot Inends who have never 
met to spot names and calls loi easy 
recognition Great lor bnthdays. anmvei 
sarics special days, whatever occasion a 
Hats come in the following colors A 

GOLD BLUE RED KELLY GREEN M 

Please send call and name V 

(maximum 6 letters pet line) 

UFBC81 56 00 VtkaUfl 




tiam.- 

radio 

BOOKSTORE 

Greenville. NH 
03048 

Please add S3 50 
lor shipping 
and handling 


I.D. BADGES 

No ham should he without an I D badge 
It s just the thing tor club meetings 
convenliuns and get togetheis and you have a 
wide choice ol colois Have yout name and call en 
graved in eitncr slandard or script type on 
one ol these plastic laminated ID badges 
Available m the following coloi combinations 
(badge/tettenng) while/ied wood 
grain/whitc, hlue/wtule white/hlack 
yellow/blue red/while, green/whitc metallic 
gold/black metallic silvei/black 
UID Engraved I 0 Badge $2 50 


with 4 IRCs. I can also build and/or test your modem 
PCB by prior arrangement. 

suppliers 

For information on the availability of PCBs only, 
contact AMSAT-UK, London E12 5EQ, England 
(Profits will help finance new Amateur satellites.) Bona 
fide AMSAT groups who wish to order 10 or more 
PCBs should contact the author directly. 

Complete kits including PCBs and components are 
available from RADIOKIT. (Contact Carl Huether, 
KM1H, P.O. Box 973, Pelham, New Hampshire 
03076). 

Readers in the U.K. may order from AM DAT, 
Crofters, Harry Stoke Road, Stoke Gifford, Bristol, 
BS126QH, England. 


references 

1 J.R. Miller. G3RUH, A PSK Telemetry Demodulator for OSCAR 10.” 
ham radio, April. 1985, pages 50-62. 

2. The ARRL Handbook for the Radio Amateur, ARRL. Newington. Con 
neciicut. 1986. Chapter 24 
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HERESANEAT 
GIFT IDEA 


When we first saw the Casio PQ-40U Portable World Time 
Clock, we knew instantly thal Ham Radio Bookstore cus¬ 
tomers would love this one 

This time piece is more than a simple clock Besides all the 
standard features, alarm, snooze, lightweight portable 
design and digital readout, this clock gives you lime at 21 
different locations around the world at the twist of a dial. 
DX'ers will delight at being able to get rid of their cumber¬ 
some manual lime calculators: determining band and path 


to use will be greatly simplified. Conteslers can simultan¬ 
eously display both local and UTC limes for logging pur¬ 
poses. In fact, every Amateur will find al least a dozen uses 
for this nifty clock You can lake if wilh you when you go on 
vacation—business trips—set the alarm and get out of 
meetings early—anywhere you need a clock, the PQ-40U 
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one for the house, car, office, just about anywhere you need 
a clock, the PQ-40U can go with you Quantities are 
limited—order now and avoid disappointment 

□ PQ-40U $29.95 
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360-degree MINIMUF 
propagation prediction 


Simultaneous view 
of MUF in all directions 
— on your C-64 

MINIMUF, a method of determining propagation 
modes and paths by computer, has received wide ac¬ 
ceptance and use. Provide the sunspot number or so¬ 
lar flux quantity and the latitude and longitude of the 
two points between which communication is desired, 
and a 24 hour prediction of the maximum usable fre¬ 
quency (MUF) is obtained for that path. It's especial¬ 
ly helpful for determining the band to use when you're 
interested in contacting that specific country. 

However, what if you're interested in knowing 
where the band's open to in general? Sure, you could 
“Listen, listen, listen — as any successful DXer will 
tell you. But just now you want to get on the air, call 
"CQDX" and work somebody. Perhaps the whole 
band is filled with listeners; somebody has to break 
the ice. There's no point in rotating the beam to a non¬ 
productive direction; you have to have some knowl¬ 
edge as to where to point the antenna. Unless you 
have some other tool at your disposal, all you'll have 
to go on is your own experience with conditions on 
that band. 

How many of you old-timers remember "Instantane¬ 
ous Prediction of Radio Transmission Paths," the 1952 
QST article written by the W6YG boys of Stanford 
University? 1 It discusses using a rotary beam to gener¬ 
ate short transmissions of 50 WPM CW and receiving 
the back-scatter signals in a radar-like manner, then 
presenting the results on a PPI (plan position indica¬ 
tor). What they saw, in a 360-degree view, were the 
areas of the world that were open to propagation, in¬ 
cluding the first hop as well as second and third hop 
returns. Marvelous! They could actually see the 
20-meter band openings in the morning and the differ¬ 
ent paths available during the day, and watch the band 
close when nighttime came. That's what we need for 
casual operation — a method of determining, with 
confidence, which direction to point our beam. There's 
only one problem, however; the FCC won't let us do it. 


an alternate method 

Dreams like that lie dormant in the mind until the 
state-of-the-art produces a means of accomplishing 
the same thing by different (and legal) means. If we 
accept the validity of the MINIMUF program for 
prediction of propagation paths — and most of us do 
— why not modify it to predict 360 degrees of propa¬ 
gation for any given hour, rather then just propaga¬ 
tion in only one direction for 24 hours? 

Suppose we scribe a circle about our QTH along 
great circle paths, every 10 degrees. Hold the hour 
constant in the MINIMUF program and have it pre¬ 
dict the MUF for every 10 degrees of bearing. If you 
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periphery of a 4000 km radius circle around the transmit¬ 
ting site at Cleveland, North Carolina. 


Henry G. Elwell, Jr., N4UH, Route 2, Box20G, 
Cleveland, North Carolina 27013 
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Table 1. Program determines latitude and longitude of great circle locations 4000 km 
from a specified transmitting site. 


1 A*=CHR*(17):REM CURSOR DOWN 

2 B*=CHR*(18) :REM REVERSE ON 

3 C*=CHR*(29) :R£M CURSOR RTGHT 

4 D*=CHR* <147):REM CLEAR/HOME 

5 PRINT D* 

6 DIMH(40), P(40),T <40> 

7 OPEN1,4,6 s PRINT#1,CHR*(27)CHR*(69 >: CLOSE1 

9 REM PROGRAM WRITTEN BY HENRY ELWELL N4UH DATED 7 AUGUST 1986 

10 PRI NT A*A*A*B*"PROGRAM TO DETERMINE THE 4000KM LATITUDE AND LONGITUDE 360 DEGR¬ 
EE 

20 PRINTB*" AROUND THE TRANSMITTING SITE TO PROVIDE PROPAGATION PREDICTIONS 360" 

30 PRINTB*" DEGREES IN AZIMUTH FOR ANY HOUR OF THE DAY. DATA IS GIVEN EVERY "; 

40 PRINT" TEN DEGREES.* 1 

45 PRINTA*A*A*A*A*A*C*C*C*C*"PRESS SPACE BAR TO CONTINUE" 

46 GETAN*: IFAN*= ,,, 'THEN46 

47 IFAN*-" "THEN G0T08O 

50 REM THE FOLLOWING EQUATIONS MUST BE SOLVED FOR INDIVIDUAL LOCATIONS 

55 REM FOR DISTANCE LAT.: L2=ARCSIN(SIN(D/60)COS(L1)COS(H)+SIN(L1)COS<D/60)) 

56 REM LI IS HOME LAT.;L2 IS DIST. LAT.:D=2160 NAUT. MILES. THE ONLY VARIABLE 

57 REM IS H; ALL OTHER ITEMS ARE CONSTANTS ACCORDING TO YOUR LOCATION 

58 REM FOR DISTANCE LONG.: SEE LINE 59 

59 REM L02=ARCCOS<COS(D/60>-SIN(L1)SIN(L2) / COS<L1)COS<L2)) ♦ LOl 

60 REM WHERE L02 IS THE DIST. LONG.: LOl IS THE HOME LONG.: L2 AS COMPUTED ABOVE 

70 REM ALL SIN/COS VALUES ARE CHANGED TO RADIANS FOR C-64 COMPUTATIONS. 

BO PRINTA*A*:INPUT"WHAT IS YOUR HOME LATITUDE":LI 
85 PRINTA*:INPUT"WHAT IS YOUR HOME LONGITUDE";LOl 
87 PRINTD*A*A*A*"PLEASE WAIT FOR PRINTOUT" 

90 OPEN1.4s 

95 PRIN7#1."PRINTOUT DF 4000KM LATITUDE/LONGITUDE FROM O TO 350 DEG.; 10 DEG. ST 
EPS" 

97 PRINT#1:CLOSE1 
100 F0RH=0T0350STEP10 

110 L2=.5877B5*C0S(Lit.01745)tCOS <H*.01745)+.B09017*SIN(LI*.01745):REM ARCSIN 
120 M=L2 

130 X=ATN(M/SQR<1-M*M))*57.2957795 jREM LAT. OF DISTANT POINT 

140 LETP*INT(X/0.1 +.05 > *.1:REM PROVIDES LAT. OF DISTANT PT. TO ONE DEC. PT. 

170 REM X REPLACES L2 IN FORMULA FOR Y FOR CONVENIENCE IN ASSIGNING VARIABLES. 
180 Y=(.. 809017- (SIN (LI *.01745) *SIN ( X * . 01745 > ) ) / (COS (L 1 *. 01745) *CDS ( X*. 01745) > 

190 S=< n/2—ATN(Y/SQR(1-Y*Y)))*57.296 
195 IFH<180THENS=S-L0 

197 IFH>180THENS=S+L0 

198 T=INT(S/.1+.05)*.1 

199 IFH=0THEN0PEN1.4: PRINT#I. CHR* (16) ”07”HsCHR* (16) " 10 , * ,, DEG. " ; CHR* (16) "20”P: 

200 IFH-OTHENPRINT #1,CHR*(16)”26"” LAT.”;CHR*(16)"40"" HOME LONG.+.l" 

201 IFH-OTHENCLOSE1:NEXTH 

202 IFH—<90THEN0PEN1.4;PRINT#1.CHR*(16)"06"H;CHR*(16)"09 DEG.";CHR*(16)"20 ,, Ps 

203 JFH=< 90THENPRI NT # 1 .CHR* (16) "26 LAT. ” ; CHR* < 16) ,, 40”ABS(T) ; 

204 IFH=<90THENPRINT#1.CHR*<16)"47”" LONGCLOSE1:NEXTH 

203 IFH=180THEN0PEN1,4;PRINT#1,CHR*(16)"05"H;CHR*<16)"08"" DEG.";CHR*(16>”20"P; 

206 IFH=180THENPR1NT#1,CHR*<16)”26"" LAT.”;CHR*(16)"40"" HOME LONG.+.l" 

207 IFH=180THENCLOSEl;NEXTH 

208 0PEN1.4 

210 PRINT#!,CHR*(16)"05"H:CHR*(16)"09"" DEG.";CHR*(16)"20"P;CHR*(16)"27""LAT."; 
215 PRINT#! , CHR* (16) "40"ABS (T> :CHR*(16) ”47 ,,,, LONGt CLOSE 1: NEXTH 

59999 END 

60000 OPEN15,8,15."SO:LAT/LONG PRDP.PR":CLOSE15:SAVE"O;LAT/LDNG PRDP.PR".8 


figs. 2,3,4: MUF propagation predictions 
from North Carolina at 09, 10, 11, UTC 
(solar flux = 70). 


Table 2. Program provides 360-degree propagation prediction for a given hour of 
the day. 

READY. 

READY. 

HOUR OF THE DAY 

TABLE 2a PROGRAM TO PROVIDE 360 DEGREE PROPAGATION PREDICTION FOR A GIVEN 

2 REM THIS PROGRAM PROVIDES A MINIMUF PROPAGTION PREDICTION FOR 360 DEGREES 

3 REM FOR A SPECIFIED TIME FROM 0 TO 24 HOURS GMT 

4 REM IT HAS BEEN MODIFIED BY HENRY ELWELL N4UH TO DO THAT FROM AN EARLIER 

5 REM PROGRAM BY ALAN MEMLEY. KE6UY 

6 REM THE REVISED PROGRAM IS DATED 7 AUGUST 1986 
10 PRINT CHR*<147):"LOADING PROGRAM" 

U A**CHR*< 17) :REM CURSOR DOWN 

12 B*-CHR*<18) .-REM REVERSE ON 

13 C*-CHR*(19)jREM HOME 

14 D*«CHR*(29):REM CURSOR RIGHT 

15 E*-CHR*(145)*REM CURSOR UP 

16 F*»CHR*(147):REM CLEAR/HOME 

17 G*«CHR*(158>iREM CONTROL-YELLOW 
20 FOR N « 0 TO 96 

30 READXiPOKE(53000+N).X 
40 NEXT N 
50 PRINT CHR*(147) 

60 DATA 169,127,162,4,160,0,32.186 
70 DATA 255,169,0,32,189.255,32,192 
80 DATA 235.176,74.169,0.133,253,169 
90 DATA 4,133,254,162,127,32.201.255 
100 DATA 162,25,169,13,32,210.255.32 
110 DATA 225,255,240,49,160,0,177,253 
120 DATA 133,252.41,63,6,252.36.252.16 
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plot the MUF vs. circular degrees on polar coordinate 
paper, you'll have somthing very similar to the radar 
plots of W6YG. For any given hour you'll be able to 
see which bands are open or closed and in what direc¬ 
tion you should point your beam. 

One of the inevitable questions that follows this sug¬ 
gestion is "What distance from the home QTH should 
be used as a constant?" Ordinarily, you're not faced 
with that question in the MINIMUF program because 
you're concerned only with the latitude and longitude 
of the sending and receiving locations. True, some of 
the MUF programs give you the distance just for in¬ 
formation; however, now we're going to select some 
arbitrary constant distance from our QTFI and deter¬ 
mine the latitude and longitude of those places every 
ten degrees from 0 to 360 degrees. 

The following logic was used to arrive at that ar¬ 


bitrary distance. The W6YG boys got back-scatter 
from the first hop, the second hop, and even the third 
hop. We can get theoretical first hop by using the as¬ 
sumptions of the ITS 2 group who use 4000 km as the 
reference hop length. Four thousand km per hop 
length requires very low elevation angles of radiation 
and reception — less than about 3 degrees. Not many 
of us have antennas that will provide substantial ener- 
energy at those angles, but let's stretch it. Bob Rose, 
W6GKU, in his December, 1982, QS~P article says the 
MINIMUF program is good from 250 miles to 6000 
miles, so 4000 km (2500 miles) should be an accept¬ 
able number to use. We'll use it for the first hop point. 

The data describing the great circle around your 
QTH with a radius of 4000 km must be tailored spe¬ 
cifically to your location. You have to determine the 
latitude and longitude of the periphery of that circle 
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Table 2. continued. 

130 DATA 2.9. t20. 112.2.9.64,32,210.255 
140 DATA 200.192.40.200.230.152.24.101 
150 DATA 253.133.253.144.2.230.254.202 
160 DATA 206.205.169. 13. 32.210.255.T2 
170 DATA 204.255.169.127.76.195 

l bo rem minimuf for commodore-64/alan memley. »E6uv 
200 POKE 33280.14 
210 PQF E 57281.6 
220 PRINT &• 

230 PRINT Fft 

250 DIMM* (371 . A6 «4» .MU2) 

260 DAT A31.28. 31.70. 31.30. 71.71.30. 71.70. 31 
270 FORX-I T012«READM(X) jftCXT 

280 M»--JANFEPMARAPRNAYJUNJULAU6SFPOCTNOVDEC M 
290 RO- i/ 180 
300 P|a?«n 
310 R1■180 • 

370 F O- n/2 
330 PRINT F t 

740 LI-55.75:Wl-80.75 * REM THE USERS HOME LATITUDE ANO LONGITUDE MUST GO HEFTE 
745 LI-LI SRC 


a* urc on urc 

figs 11. 12: MUF predictions from North Carolina at 04 and 05 UTC (solar flux 70). 


fig. 13 MUF propagation prediction from 
Los Angeles. California at 1600 UTC at 
a solar flux of 70. 


fig. 14. MUF propagation prediction from 
North Carolina at 1700 UTC at a solar flux 
of 180 
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every 10 degrees (or every 20 degrees, if you prefer) 
from 0 to 360 degrees. One way to do this is to solve 
the great circle equations for distance and bearing. 

equations and calculations 

Equations 1 and 2 provide a relationship between 
the distance (D) in nautical miles (2160 nautical miles 
= 4000 km), the heading (H) in degrees from your 
QTH (every 10 degrees), and the latitude/longitude of 
your location, and the first hop location. 

D = 60 arc cos [sinLl • sin 1.2 + (1) 

cosLl • cosL2 • cosfLOl - L02)] 

H = arc cos {[sinL2 - sinLl cos (2) 
(D/60)]/[sin (D/60)cosLl]} 

where 

LI = latitude (your QTH) 

L2 = latitude (each 4000-km hop location) 

LOI = longitude (your QTH) 

L02 = longitude (each 4000-km hop location) 

The plan of attack is to solve for L2 in eqn. 2 since 
everything else is known, then solve for L02 in eqn. 
1. Simplify by setting sin (D/60) = 0.587785 and cos 
(D/60) = 0.809017, substituting these values in eqn. 
2 and rearranging terms: 

L2 = arc sin [0.587785 cosLl (3) 

cos H + 0.809017 sinLl] 

After you enter your latitude, which is a constant, 
L2 simplies to: 

L2 = arc sin [(0.587785) (4) 

(latitude constant)cos H + (0.809017) 
(different latitude constant)] 

The arc sin (inverse sine) function is available on 
most hand calculators. Solve for L2, starting with 0 
and continue in 10-degree steps to 350 degrees. This 
provides 36 latitudes around the periphery of the cir¬ 
cle. Now all you need are the corresponding longi¬ 
tudes, which you can calculate from eqn. 1. The 
program in table 1 will do all this for you automati¬ 
cally, but it's good to understand what you're doing. 
Part of a typical printout is shown in fig. 1. 

solving for the 4000-km longitudes 

By rearranging terms in eqn. 1, the last unknown, 
L02 can be determined. 

L02 = arc cos {[cos(D/60) - (sinLl) (5) 
(sinL2)]/ [(cosLl)(cosL2)]} ±LO! 

At this point we now have constants for all bear¬ 
ings of cos(D/60), sinL 1, cosL 1, and LOI. CosL2 can 
be determined for each azimuth with a hand calcula¬ 
tor with sin/cos functions if you don't want to use the 
program in table 1. Note that there is a + or - before 
the LOI. Use the minus sign for all calculations of L02 
from 0 to 180 degrees, and a plus sign for all values 
from 190 to 350. When you've completed the calcu¬ 


lations, you'll have a table of bearing vs. latitude/longi¬ 
tude for the periphery of a 4000-km radius circle 
around your transmitting site. For the 0- and 
180-degree bearings, you mustn't use the same lon¬ 
gitude as your transmitting site even if it's the same 
as your transmitting site. If they do correspond, just 
add 0.1 degree to your own longitude, as shown in 
fig. 1 , if only to keep the mathematics under control. 

MINIMUF program modifications 

The updated MINIMUF program of Alan Memley, 
KE6UY, was modified to provide a 360-degree propa¬ 
gation prediction in tabular form on the screen or a 
printer (see table 2). It's necessary to provide data 
statements in the program for latitude and longitude 
crossings of the 4000-km great circles around the 
transmitting site, and a means for inputting time of 
prediction (i.e., the hour you're interested in). The 
basic information for month, date, solar flux, and com¬ 
putation of the prediction was retained. A printout for 
the 360-degree prediction is shown in table 3. 

The data statements are included in lines 480-486 
of the revised program. Each data point has three 
numbers; bearing, latitude, and longitude. The latitude 
and longitude are specific to your location, and have 
to be calculated by hand, or by the program shown 
in table 1. Remember that commas must separate 
each number, and the word "DATA" must be at the 
the beginning of each line. If your location has three 
digits for latitude and/or longitude, it will be neces¬ 
sary to use lines 488 and 489. Be sure "DATA-1,0,0" 
is the last data item, because that ends the use of the 
data and restores the data pointer to the beginning 
of the READ information. (Basically, it helps the com¬ 
puter keep its bookkeeping in order.) 

examples of 360-degree predictions 

Let's look at several examples and see what the pro¬ 
gram tells us. We'll consider a day when the solar flux 
was 70. Figures 2 through 12 show how propaga¬ 
tion varied to different parts of the world from North 
Carolina from 0900 UTC through 0500 the following 
morning. At 0900 UTC, the maximum usable frequen¬ 
cy (MUF) would be 10.4 MHz with propagation to all 
parts of the world up through 40 meters except for 
bearings of 310 through 50 degrees; 20 meters would 
not yet have opened. By 1000 UTC, 20 meters opens 
for the middle African countries only. By 1100 UTC, 
propagation is possible into Europe, all of Africa, and 
all except the westernmost sections of South Ameri¬ 
ca; the MUF into Africa is now 19.9 MHz. By 1200 
UTC, the path into northern Europe, Finland (OH) is 
open on 20 meters and 15 meters is open to Africa, 
with an MUF of 21.8 MHz for Togo and countries 
along that bearing of 90 degrees. 

Between 1600 and 2300 UTC, world-wide operation 
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Table 2. continued. 

1500 K9«0 

1590 GO-O 

1600 M9-2.5*G19i:5 

1610 IFM9'-POTHEN1630 

1620 H9-P0 

1670 M9-SIN(M9» 

1640 M9-M2.59M99SQR <M9» 

1650 GOT019IO 

1660 K9«(-C.26+SlN(Y2>tSIN(LO)>/<COS<Y2>tCOS(LO)♦!.OE-3) 

1670 K9-12-ATN(K9/8QR(ABS <1-K99K9) )) f7.63943? 

1680 T-K8-K9/2M29 <1 SON (KB-K'9/2) > 9SGN (ABS CK8-K9/2) > 

1690 T4-K8+K9/2-129(1♦SGN<K8^1 9/2-24)> 9SGN(ABS(KB+K9/2-24>) 

1700 CO*ABS(COS(LO*Y2> > 

1710 T9-9. 7»CO' N 9.6 
;720 IFT9 -0.1THEN1740 
1730 T9-C.1 
1740 149-2.59G19K5 
1 7 50 IFM9r-POTMEN1770 
1760 M9-P0 
1770 n9»siN(f19> 

.780 M9=1*2.59M99SQR(K9) 

1790 IF 74 TTHEN1820 

1800 IF(T5-Tl9(T4-TS)>0THEN1B30 

1810 GOTOI960 

1820 IF(T5-T4)9(T-TS)>0THEN1960 
1870 T6»TS*129 < 1*SGN<T-T5> > 9SGN(ABS(T-T5) > 

:B40 69-i9(T6-T)/K9 
1850 GB* •T9/K9 
I860 U-<T-T6)/T9 

1870 G0-C09<SIN<G9»♦GSi(EXP(U>-C0S<G9))>/(l*GB9G8> 

1880 G7-COI (G89 (EXP ( -1*9/T9) * 1 ) > 9EXP( CK9-24) /2>/<1 ♦G89G8» 

1890 IFGO-'G7THENI9I0 
1900 GO-G - * 

1910 G2-<1♦59/230)9M99SOR(6*5B9SQR(GO> > 

1920 G2-629(1-0.19EXP((K9-241/7)) 

1970 G2»G2t(1*<1-SGN(L1>9SGN(L2> > 90.1> 

1940 G2-G29 ( 1-0. 1 * (1 *SGN (ABS (SIN (LO) >-COS(LO> > ) > 

1950 G0T02020 

I960 T6-T5M29<1*SGN(T4-T5)> tSGN(ABS(T4-T5)» 

1970 G8- i«T9/K9 
1980 U-(T4-T6)/2 
1990 UI--K9/T9 

2000 GO-COt(G8t(EXP(U1>♦1> »9EXP(U>/U *08968> 

2010 G0T01910 

2020 IFG2 J9THFN2040 

2030 J9-G2 

2040 NEXTK1 

7050 J9».97tJ9 

2060 G-1:RETURN 

7640 RA-3956.75 

2650 X7-RA9SIN((90-X1>•n/180)tCOS< Y1 •n/180> 

2660 Y7-RA«BIN((90-X1)«"/180>tSIN(Yl•i/|BO> 

2670 Z7-RA1C0S((90-X I > 9i/180) 

2680 D€-<<X7~2)♦(Y7 A 2)♦(Z7 A 2>>~.5 

2690 CA-X7/DE:CB-Y7/DEICC-Z7/DE 

2700 X8-RA«SIN( (90-X2) 9 i/180) 9COS(Y29 i/180> 

2710 Y8-RA9SIN((90-X2)9 1/180)9SIN(Y29 >/lBO> 

7720 Z8-RA9C0S((90-X2)9 MBO> 

2730 DG- ( < X8~2)♦ (Y8~2>♦ ( Z8 2) > 5 

2740 CD»X8/DG:CE-Y8/DGsCF-Z8/DG 

2750 CT«((X79X8)*(Y79Y8)♦(Z79Z8)>/(DG9DE > 

2760 IFCT-OTHENCT-.OOOOOOOOOOOl 
2770 DI — ((RA~2>♦<RA~2)-29RA9RA9CT)~.5 

2780 IFDI N 5656.85423THENG0T02B10 , 

2790 SI -(1-(CT'2)> ~. 5 

2800 TA-SI/CTx T-ATN(TA)9180/ GOT02830 

7810 SI--19(1-(CT'2))~.5 

2820 TA-SI/CT:T-180-ATN(TA)9180/ 

2830 DX-69.0359>:DX-INT(DX> 

2840 RETURN 

TOCO GETAN*:IFANS*•-THEN3000 
3010 I FAN** "P‘*G0TQ3700 

"020 IFAN*-"Q"THENPRINTF*A*A*D*D*D* M ENJOY YOUR RADIO'"lEND 

3030 IFAN»="T M THENPR]NTF*A*A*A*A*"PLACE CURSOR OVER RUN AND PRESS RETURN" 
'031 IFAN*-"T"TMENG0T03040 
3035 GOTO3000 

'040 PRINTE*E*E*E*E*"RUN"iEND 

7050 s REM TONE TO TELL WHEN SCREEN PRINT COMPLETE 

*052 FOR AC—54272TD54296S POKEAC.Of NE X T 

3054 POKE54296.15 

3056 POKE54277.0 

*058 PORE 54278.248 

3060 PORE54273.35iP0RE54272.134 

7062 PORE54276.17 

3064 FORT-1 TO lOOO :NEXT 

7066 P0RE54276.16:RETURN 

*199 REM SCREEN DUMP 

3200 0PEN3.310PEN4.4:PR1NTC*:FORI-lT01OOO* GET*3,A*:PRINT*4,A*;xNEXTiCL0SE3 

3210 CLOSE4 

7220 END 

4000 FORI-1 TOED: 

4010 PRINTE*: 

4015 NEXT! 

4020 RETURN 

60000 OPENIS.8.15. M SOi360 DEG MUF“:CLOSE 15:SAVE"0:360 DEG MUF-.8 


VJUl . 

guaranteed 
savings plan. 





Fluke 70 Series Analog/Digital multi¬ 
meters are like money in the bank. Buy 

one, and you're guaranteed lo save both time 
and money. 

Money, because you get longer battery life 
and longer warranty coverage — 3 years vs 
1 year or less on others. 

And time, because 70 Series meters are 
easier lo operate and have more automatic 
measurement features. 

So before buying any meter, look beyond the 
sticker price. And take a closer look at the new 
low-priced $79 Fluke 73, the $109 Fluke 75, and 
the deluxe $145 Fluke 77. In the long run, they’ll 
cost less, and give higher performance, too. 

And that, you can bank on. 

For a tree brochure, and your nearest distrib¬ 
utor, call tol l-free 1 - 800 -227-3800, ext. 229. 

FROM THE WORLD LEADER 

IN DIGITAL MULTIMETERS. 


1FLUKI 


V* 238 :c 1905 fluke 
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Expanding Our Horizons 

Introducing 

liraee/KLM 1.2-44 LBX 


• Factory Tested 

• Completely Assembled 

• Completely Weatherized Baiun 

• Also Available Soon ... 

Power Dividers 


SPECIFICATIONS 


.. 12'4" 
... 4.5" 
2" O.D. 

1 sq. ft. 


Mirage Communications Equipment, Inc. 
P.O. Box 1000 
Morgan Hill, CA 95037 
(408) 779-7363 


Electrical Mechanical 


• Bandwidth . 1260-1300 MHz • Beam Length . 

• Gain.18.2 • Element Length 

• VSWR.Better than 1.5 to 1 • Mast. 

• Feed Imp.50 Ohms • Windload .... 

• Baiun.4:1 Rigid Coax 
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Table 3. 360 degree MINIMUF prediction for Cleveland. 
North Carolina at a solar flux of 70. 


BEARING 

MUF 

0 

16. 7 

10 

16.9 

20 

17.2 

30 

17.5 

40 

17.9 

50 

18.2 

60 

03 m 2 

70 

23.6 

30 

23.9 

90 

24.2 

ICO 

24. 4 

110 

24.5 

120 

24.4 

130 

24.2 

140 

17 

150 

23.5 

160 

23. 1 

170 

16.2 

1 SO 

19.2 


BEARING 

MUF 

190 

15.8 

200 

15. 7 

210 

no 

220 

21. ° 

230 

no 

240 

nn 

250 

no 

260 

nn 

271 

21.9 

280 

21.7 

290 

21.4 

300 

21.2 

310 

16.7 

320 

16.6 

330 

16.5 

340 

16.5 

350 

16.6 


is possible in all directions on 20 meters, with the MUF 
extending as high as 25 MHz on bearings into Pitcairn 
Island at 230 degrees, although the heavily populated 
areas of middle Europe had dropped out by 2200 UTC. 
At 0000 UTC, the next day, the prediction says 
20 meter propagation is possible to South America and 
west up through Hawaii. A possible 15-meter capa¬ 
bility is indicated into the southwest. 

By 0200 UTC, 4000 km propagation is still possible 
on 20 meters for South America and the South Pacif 
ic. The band is still open at 0400 UTC, with an MUF 
of 14.5 in the 210 220 degree bearing for some possi¬ 
ble Central American stations. Twenty meters is dead 
at 0500 UTC, with an MUF of 13.3 MHz. To provide 
a comparison with North Carolina and Los Angeles, 
California, a prediction was run for 1600 UTC on the 
same day with a solar flux of 70 for Los Angeles; see 
fig. 13. California is three hours earlier than North 
Carolina, but it still shows world wide propagation 
possibilities on 20 meters, with good openings into 
Africa and South America on 15 meters. 

Just for fun, a prediction for the 21st of June 
in a year when the solar flux was 180 — was run (fig. 
14). As expected, practically the whole world is open 
on the IO meter band at 1700 UTC. (I believe the mod 
el used for the prediction is quite conservative, since 
it would appear that the MUF should be higher than 
35.9 MHz with such a high solar flux.) 

This type of presentation — i.e., 360 degrees — 
brought out what may be an anomaly in the predic¬ 
tion model. It appears that the 140 degree prediction 
for North Carolina is always significantly lower than 
the 130- and 150-degree bearing. Also, the 170- 


through 200 degree predictions seem to be lower than 
adjacent bearings. I'd be interested in hearing from any 
reader who could explain this. 

a word of caution 

It's important to remember that hops greater than 
the 4000-km prediction may not be possible because 
of propagation conditions at the far end. However, this 
modified program can suggest possible contacts. It's 
also good to keep in mind that the predicted open¬ 
ings may provide the long path for distant points even 
when no short path conditions are indicated. 

The next step, should anyone want to continue this 
work, would be to provide the code for a graphic 
presentation such as the one shown in figs. 2 through 
14. It should be an easy task to combine the point-to- 
point prediction with the 360 degree prediction, since 
the basic MINIMUF program is used by both methods. 

references 

1. ‘'Instantaneous Prediction of Radio Transmission Paths." QST. March. 
1952. page 11. 

2. Institute for Telecommunication Sciences. Telecommunications Research 
and Engineering Report 13. Ionospheric Predictions. Volume 1 

3 Robert R. Rose. K6GKU. MINIMUF A Simplified MUF Prediction Pro 
gram for Microcomputers," QST. December. 1982. page 30. 


ham radio 


HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod. and desense 
problems in AMATEUR and COMMERCIAL systems. 



• 40 lo 1000 Mhz . tuned to your Irequency 

• 5 large helical resonators 

• Low noise High overload resistance 

• 8 dB gain • ultimate re|ection> 80 dB 

• 10 to IS volts DC operation 

• Size 16x2 6 x 4 75" exc connectors 

• FANTASTIC REJECTION! 


Typical re/ection: Price CALL bipolar w/RCA lacks 

±600 Khzc« 144 Mhz - 28dB Connector options BCN $5. UHF S6. 
±1 6Mhz@220Mhz -40dB N $10 

± 5 Mhz<&450 Mhz - SOdB SUPER HOT! GaAs Fet option $20 


AUTOMATIC IDENTIFIERS 



• for transceivers .mo repealers AMATEUR anil COMMERCIAL 

• Automatic operation adjustable speed and amplitude 

• Small sue easy installation 7 to 15 volt*. DC 

• 8 selectable reprogrammable messages eacn up to 2 mm long 

• Wired tested, and programmed with your message(s) 

Model ID 1 $49 95 Model ID 2 w/2 to 10 minute timer S69 95 

We otter a complete line ot transmitter and receiver strips 
and synthesisers ln» amateur and commercial use 
Request our tree catalog Alio# $2 lot UPS shipping Mastercard and VISA #<?'come 


0LB ELECTRONICS JNC. 

°«Pt H, 151 Commerce Pkwy., Buffalo, NY 14224 
716-675-6740 9 to 4 


^ 237 


February 1987 C3 33 









Wide Dynamic Range and Low 
Distortion - The Key to Superior 
HF Data Communications 


Dynamic Range > 75 dB 
400 to 4000 Hz 
BW Matched to Baud Rate 


• BER < 1 X 10' 5 for S / N = 0 dB 

• 10 to 1200 Baud 

• Linear Phase Filters 



SI-8000 Hf MOOtM | 

jF* 


+ 



1 

hfl ____ 


• _ 





* e ' r -^ 9 ^s Z-00 ?s 
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H.«« MMUN MlWt.1 KklMi 



ST-8000 HF Modem 


Real HF radio teleprinter signals exhibit heavy 

fading and distortion, requirements that cannot be 
measured by standard constant amplitude BER and 
distortion test procedures. In designing the ST-8000. 
HAL has gone the extra step beyond traditional test 
and design. Our noise floor is at -65 dBm, not at - 30 
dBm as on other units, an extra 35 dB gain margin 
to handle fading. Filters in the ST-8000 are all of 
linear-phase design to give minimum pulse 


distortion, not sharp-skirted filters with high phase 
distortion. All signal processing is done at the input 
tone frequency; heterodyning Is NOT used. This 
avoids distortion due to frequency conversion or 
introduced by abnormally high or low filter Q's. 
Bandwidths of the input, Mark/Space channels, and 
post-detection filters are all computed and set for 
the baud rate you select, from 10 to 1200 baud. Other 
standard features of the ST-8000 include: 


8 Programmable Memories 
Set frequencies in 1 Hz steps 
Adjustable Print Squelch 
Phase-continuous TX Tones 
Split or Transceive TX/RX 
CRTTuning Indicator 
RS-232C. MIL-188C. or TTL Data 
8,600, or 10K Audio Input 


Signal Regeneration 
Variable Threshold Diversity 
RS-232 Remote Control I/O 
100-130/200-250 VAC. 44-440 Hz 
AM or FM Signal Processing 
32 steps of M/S filter BW 
Mark or Space-Only Detection 
Digital Multipath Correction 


FDX or HDX with Echo 
Spectra-Tune and X-Y Display 
Transmitter PTT Relay 
8 or 600 Ohm Audio Output 
Code and Speed Conversion 
Signal Amplitude Squelch 
Receive Clock Recovery 
3.5" High Rack Mounting 


Write or call for complete ST-8000 specifications. 


m 


HAL Communications Corp. 

Government Products Division 
Post Office Box 365 
Urbana, Illinois 61801 
(217) 367-7373 TWX 910-245-0784 





















C64/128 routines 
determine optimum 
Class B or C operation 


linear design by computer 


A few years ago ham radio published an article of 
mine on low-cost linear design and construction. 1 
Judging from the number of letters and phone calls 
I've received, the techniques have been widely used. 
It seems that linear construction is second only to an¬ 
tennas as an Amateur activity. 

Recently, while doing some study on a new linear 
to fit our new regulations, I went through these de¬ 
sign steps a number of times. Finally, I decided that 
this was a lot of unnecessary work, so I took time to 
reduce the process to a computer routine. 

The core of the computer routines are the tables and 
relations given in the booklet, RCA Transmitting 
Tubes, Technical Manual TT-5. (My copy is dated 
October, 1962.) As far as I know, the book is out of 
print, but copies are occasionally found at hamfests. 
It isn't necessary to have the book to use the program 
— just refer to the manufacturer's literature for de¬ 
sign data on the types of tubes you plan to use. 

As written, the program listed in table 1 is for the 
Commodore 64/128. However, only routine construc¬ 
tions are used, so only minor changes would be need¬ 
ed to make it run on other computers. 

Lines below 500 are introductory. Line 180 sets up 
a function for output formatting. The amplifier design 
goals are established in lines 500-990. The last lines 
allow either acceptance of the "preliminary" design 
developed at that point or redesign. On the C-64, it 
isn't necessary to re enter all values; you need enter 
only the ones you wish to change. Other computers 
may require complete re-entry. 

The basic design parameter chosen is power out¬ 
put, which seems to be the most common goal. The 
next two inputs are the number of tubes to use and 


the operating class. The program assumes that the 
tubes will be in parallel, as is universal in today's hf 
designs. The program also assumes that designs will 
be either Class B, with a 180-degree conduction an¬ 
gle, or Class C at 140 degrees. For convenience, a set 
of values for 100-degree angle is listed in the REM 
statement at line 550. These may be substituted for 
the 140-degree ones if desired, or a third mode pro¬ 
grammed. Although an increase in output will be ob¬ 
tained, harmonic content will increase, so this step is 
not recommended. 

Lines 530-550 introduce some "K" values, and more 
are used later. These are the core of the RCA design 
technique, and are tabulated in the RCA booklet. They 
are derived from the way parameters of truncated sine 
waves behave. Clipped sine waves are generated by 
the non-linear relation between driving grid voltage and 
resulting plate current pulses. (See any good book on 
vacuum tube amplifiers if you're interested in details.) 
For calculation, most of the K-factors are used as tabu¬ 
lated; however, one is calculated from a least-squares 
relation. 

The values of plate and screen voltage and plate dis¬ 
sipation are entered in lines 570-600. A minus screen 
voltage is used to indicate a triode. Note that the plate 
dissipation is specifically a design parameter, but that 
there is no built-in check for screen or grid dissipation; 
these are calculated and output later, to check against 
tube specification values. 

It is usually best to operate near the upper limit of 

R. P. Haviland, W4MB, 1035 Green Acres Circle 
N., Daytona Beach, Florida 32019 
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ELECTRONICS 


P.C. ELECTRONI CS 2522 S. PAXSON LN. ARCADIA CA 91006 (818) 447-4565 


TOM W60RG MARYANN WB6YSS CompuServe 72405.1207 




ATV MADE EASY WITH OUR SMALL ALL IN ONE BOX TC70-1 
TRANSCEIVER AT A SUPER LOW $299 DELIVERED PRICE! 

CALL 1-818-4474565 AND YOURS WILL BE ON ITS WAY IN 24 HRS (VIA UPS surface in cont. USA). 


TC70-1 FEATURES: 

• Sensitive UHF GaAsfet tuneable downconverter tor receiving 

• Two frequency 1 watt p.e.p. transmitter. 1 crystal included 

• Crystal locked 4.5 mHz broadcast standard sound subcarrier 

• 10 pin VHS color camera and RCA phono jack video inputs 

• PTL (push to look) T/R switching 

• Transmit video monitor outputs to camera and phono jack 

• Small attractive shielded cabinet - 7 x 7 x 2.5" 

■ Requires 13.8vdc @ 500 ma. + color camera current 

Just plug in 'your camera or VCR composite video and audio, 70cm 
antenna, 12 to 14 vdc. and you are ready to transmit live action 
color or black and white pictures and sound to other amateurs. 
Sensitive downconverter tunes whole 420-450 mHz band down to 
channel 3. Specify 439.25, 434.0, or 426.25 mHz transmit 
frequency. Extra transmit crystal add $15. 

Transmitting equipment sold only to licensed radio amateurs verilied in the 
Callbook If recently licensed or upgraded, send copy ol license 


WHAT ELSE DOES IT TAKE TO GET ON ATV? 

Any Tech class or higher amateur can get on ATV. If you are 
now on SSTV, or have a home camera or VCR & TV set, your cost 
will just be the TC70 and antenna system. II you are working the 
AMSAT satellites you can use the same 70cm antennas on ATV. 

DX with TC70-1S and KLM 440-27 antennas line of sight and 
snow free is about 22 miles, 7 miles with the 440-6 normally used 
for portable uses like parades, races, search & rescue, damage 
accessment, etc. Add one of the two ATV engineered linear amps 
below for greater DX or punching thru obstacles. 

The TC70-1 has full bandwidth for color, sound, like broadcast. 
You can show the shack, home video tapes,computer 
programs,repeat SSTV, weather radar, or even Space Shuttle 
video if you have a home satellite receiver. See the ARRL 
Handbook for more info & Repeater Directory for local ATV rptrs. 
PURCHASE AN AMP WITH THE TC70-1 & SAVE! 

20 WATT WITH ELH-730G....$41 2 
50 WATT WITH D24N-ATV....$499 

All prices Include UPS surface shipping in cont. USA 


ACCESSORIES: 



Mirage D24N-ATV 50 Wpep amp...$219 
ATV, FM, SSB. 1 W IN. 13.8VPC @ 9a 




KLM 440-14 11DBD ANT $77 AUNCO ELH-730G 20 Wpep amp....$129 

KLM 440-6 8dbd ANT $62 ATV, FM, SSB. 1W IN. 13.8VOC @ 4.5a 


HAMS! Call or write for full line ATV catalog....downconverters start at only $59 
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Table 1. Linear amplifier design program for the C64. 
lee print 1 ’.! a***********************************- 

lie PRINT" * VACUUM TUBE *“ 

120 PRINT" * HIGH POWER RF AMPLIFIER DESIGN *" 

130 PRINT” * REFERENCE RCA TECH MANUAL TT-5 *“ 

140 PRINT" * HAM RADIO, PAGE 12, DEC.1982 *“ 

150 PRINT" * FEBRUARY 1986 *" 

160 PRINT" * R.P.HAVILANIi, W4MB *" 

170 PRINT" ft*****^******^******************” 

180 DEF FNPOO = INT<X*1@+.3V10 

200 PRINT" THIS PROGRAM AIDS DESIGN OF HIGH POWER R 


RF AMPLIFIERS, CLASS B AND C 


TUBE DATA CURVES" 

CURVE DATA IS NOT AVAIL 


ANOTHER TRIAL NEEDED" GOTO620 


AM VOICE" 
FM-TELETVPE" 
CW" 


210 PRINT" BEST DESIGN REQUIRES INPUT FROM TUBE DATA CURVES" 

220 PRINT" APPROXIMATIONS ARE SUPPLIED IF CURVE DATA IS NOT AVAIL 

230 PRINT 

500 INPUT"ENTER DESIGN POWER OUTPUT,WATTS", PO 

510 INPUT” ENTER NUMBER OF TUBES TO USE", NV’ PT=PO.-'NV 

520 INPUT" ENTER MODE, B=CLASS B.CCLASS C",MO* 

530 IF MO*="B" THEN K2=.785 GOTO570 REM 180 DEG. 

540 IF MO$*"C" THEN K2=. 862 : GGTO570 : REM 140 DEGREE 

550 REM FOR 100 DEO CONDUCTION, K2=.927,K3=1.8,K4=2.3.K5=1.4S 

560 GOTO 520 

570 INPUT" ENTER PLATE VOLTAGE",EB 

530 INPUT"ENTER SCREEN VOLTAGE, -1* A TRIODE";SV 

600 INPUT"ENTER RATED TUBE DISSIPATION,WATTS";DI’ 

610 EN<=. 1*EB EM=EN REM TRIAL 
620 IP=PT2<K2*CEB-EM:>) 

630 Kl=3.14 IF MOR="C" THEN Kl=4 
640 IM=K1*IP 
650 PRINT 

700 PRINT"INPUT TUBE DATA-PLATE VOLTAGE AT KNEE OF IP=",INT<1008*IM),"MR. CURVE" 
710 PRINT" OR ENTER ZERO FOR AN APPROXIMATION" 

720 INPUT EM’ IF EM=0 THEN 740 

730 IF ABSCEM-6N) > .01*EM THEN EN-EM : PRINT" ANOTHER TRIAL NEEDED" GOTO620 
740 PI=EB*1P#NV 
750 PD=(PI-POVNV 
760 PRINT 

800 PRINT"REQIJIRED INPUT IS" - FHP<PI >, "WATTS" 

81G PRINT” DISSIPATION PER TUBE IS";FNP<PIO;"WATTS 

820 PRINT" WITH PLATE CURRENT =", FNP< 10004 IP); "11 ILL I AMPS" 

830 PRINT" TOTAL CURRENT, AMPS=";FNPCNV*IP> 

840 DC=PD/DI 
850 PRINT 

900 PRINT" DESIGN WILL BE SUITABLE FOR” 

910 IF DOC.94 THEN PRINT” AM VOICE" 

920 IF DC a THEN PRINT" FM-TELETVPE" 

930 IF DC<1.4 THEN PRINT" CW" 

940 IF Mu*="B" AND DC<1.83 THEN PRINT" PROCESSED SSB" 

950 IF MO$="B" AND DCC2.5 THEN PRINT" NORMAL SSB" 

960 IF 102.5 THEN PRINT" LOW DUTV CYCLE OR PULSE ONLY" 

970 IF DOl THEN PRINT" USE LOW TUNE-UP POWER” 

986 PRINT INPUT"ENTER A=ACCEPT OR R=REJECT VALUES";T* 

990 PRINT’IF T*="R" THEN 500 

1000 PRINT"INPUT TUBE DATA, OR 0 IF NOT AVAILABLE" 

1010 PR INT"FOR APPROXIMATE D1SSAPATI0NS AND DRIVE" 

1020 INPUT"ENTER GRID VOLTAGE AT I-PLATE MAX";VI IF V1=0 THEN V1=.1*EB 

1030 INPUT"ENTER IG! ■AMPS; AT I-PLATE MHX".J1’IF J1=0 THEN J1*IM 

1040 INPUT"ENTER GRID OR SCREEN MU-FACTOR",MU 

1050 IF MIJ=0 THEN F‘RINT"3ET BIAS AND DRIVE BV TEST" GOTO 1260 

1060 IF MM=0 THEN PRINT "SET BIAS AND DRIVE BV TEST" GOTO 1260 

1070 PRINT 

1100 K3=0’K4=1 

1110 IF MOf="C" THEN 1- >.52 14=1.52 
1120 EX=SV EY=0 

1130 IF BY.8 I HEN EX=EB EV=EM 14 = 1 
1 140 VG=-1 Vl+EV/MU'-l 44EX/MU 
1150 VD--VG+V1 

1160 FRINT"PEAK RF GRID VOLTAGE*",FNR'VD> 

1178 PRINT" GRID BIAS VOLTAGE*":FNPCVG) 

1180 IF V»=0 THEN 1290 
1200 RA=hT;S < VG/VD ) 

1210 K6=11.82-35.39*RH+43.U6*RH*PA 
1220 IC*J1 /K.6 
1230 PC=MBS(.9#VB*It)#NV 

1240 PRINT" GRID CURRENT PER TUBE • Mfl. = ",FNPUU00*IC> 

1250 PRINT" TOTAL DRIVE POWER• WfiTT$=";FNP<PG> PRINT" PLUS CIRCUIT LOSSES" 

1260 PRI NT"TVPICAL STAGE ROWER OfllN*"; 

1270 IF SV«-1 THEN PRINT" 10" 

1280 IF SV*>0 THEN PRINT" 2w M 
1290 PRINT 

1300 IF SV<0 THEN J500 

131.0 INPUT "ENTER ISO <RMPS > AT IP KNEE "> J2 IF J2-“0 THEN J2*. 1*IN 
1320 K5=.25 IF 110$= "C" THEN K5=.2 
1330 I2»K5*J2 

1340 P2=SV#I2 PA=J2*Vl#K5/2:IF P2<Pfl THEN P2=PA 
1350 PR I NT " St REEN CURRENT . HAFNP < 1000* 12.) 

1360 PRINT" SCREEN DISSIPATION, WATTS=";FNP<P2) 

1370 PRINT 

1500 ES*EB”fcM 

1510 IE=2#K2#EB#IP/ES 

1520 K?»2 IF Wt-"}:" THEN KG*1.57 

1530 ZL.-ES/KIVIP-'NV 

1540 PRINT 

1600 INF1U "CATHODE DRIVE CONDITIONS - V/N ";Tt PRINT 
1610 IFf$="N" THEN 2000 
162U PP=ABS < VD>*IE 
16 30 2K=VD/ Cll:+1.5# J. C 1 


THEN PRINT" 


RF 

TRANSISTORS 



2-30 MHz 12V r 

= 28V) 


P/N 


Rating 

Each 

Match Pr. 

MRF412,/A 


80W 

18.00 

45.00 

MRF421 

Q 

100W 

22.50 

51.00 

MRF422* 


150W 

38.00 

82.00 

MRF426,/A* 


25W 

18.00 

42.00 

MRF433 


12.5W 

12.00 

30.00 

MRF449./A 

Q 

30W 

12.50 

30.00 

MRF4S0,/A 

Q 

50W 

14.00 

31.00 

MRF453./A 

Q 

60W 

15.00 

35.00 

MRF454./A 

Q 

80W 

15.00 

34.00 

MRF455./A 

Q 

60W 

12.00 

28.00 

MRF45B 


SOW 

20.00 

46.00 

MRF475 


12W 

3.00 

9.00 

MRF476 


3W 

2.75 

8.00 

MRF477 


40W 

11.00 

25.00 

MRF479 


15W 

10.00 

23.00 

MRF485* 


15W 

6.00 

15.00 

MRF492 

Q 

90W 

16.75 

37.50 

SRF2072 

Q 

65W 

13.00 

30.00 

SRF3662 

Q 

110W 

25.00 

54.00 

SRF3775 

Q 

75W 

14.00 

32.00 

SRF3795 

0 

90W 

16.50 

37.00 

CD254S 


50W 

23.00 

52.00 

3800 

Q 

100W 

18.75 

41.00 

2SC2290 


SOW 

19.75 

45.50 

2SC2879 

Q 

100W 

25.00 

56.00 


VHF/UHF TRANSISTORS 



Rating MHz 

Net Ea. 

Match Pr : 

MRF222 

25 W 136-174 

14.00 

— 

MRF224 

40W 136-174 

13.50 

32.00 

MRF237 

4W 136-174 

3.00 

_ 

MRF238 

30W 136-174 

13.00 

30.00 

MRF239 

30W 136-174 

15.00 

35.00 

MRF240 

40W 136-174 

18.00 

41.00 

MRF245 

SOW 136-174 

28.00 

65.00 

MRF247 

75W 136-174 

27.00 

63.00 

MRF607 

1.75W 136-174 

3.00 

— 

MRF641 

15W 407-512 

22.00 

49.00 

MRF644 

25W 407-512 

24.00 

54.00 

MRF646 

40W 407-512 

26.50 

59.00 

MRF64B 

60W 407-512 

33.00 

69.00 

SD1441 

150W 136-174 

74.50 

170.00 

SD1447 

100W 136-174 

32.50 

78.00 

2N5591 

25W 136-174 

13.50 

34.00 

2N6080 

4W 136-174 

7.75 

— 

2N6061 

15W 136-174 

9.00 

— 

2N6082 

25W 136-174 

10.50 

— 

2N6083 

30W 136-174 

11.50 

24.00 

2N6084 

40W 136-174 

13.00 

31.00 


MISC. TRANSISTORS & MODULES 


MRF134 

$16.00 

MRF406 

14.50 

MRF136 

21.00 

MRF428 

55.00 

MRF136Y 

70.00 

MRF497 

14.25 

MRF137 

24.00 

MRF559 

3.00 

MRF138 

35.00 

2N1522 

10.50 

MRF140 

89.50 

2N3866 

1.25 

MRF150 

89.50 

2N4048 

10.50 

MRF172 

62.00 

2N4427 

1.25 

MRF174 

80.00 

2N5590 

10.00 

MRF208 

11.50 

2NS642 

13.75 

MRF209 

22.50 

2N5643 

15.00 

MRF212 

16.00 

2N5646 

18.00 

MRF221 

10.00 

2N 5945 

10.00 

MRF260 

7.00 

2N5946 

13.00 

MRF261 

9.00 

2SC1969 

3.00 

MRF262 

9.00 

S10-12 

13.50 

MRF264 

13.00 

SAV6 

34.50 

NE41137 

3.50 

SAV7 

34.50 


Selected, matched finals for Icom, Atlas, Yaesu, KLM, 
Kenwood, Cubic, TWC, etc. Technical assistance and 
cross-reference on CD, PT, SD, SRF and 2SC P/Ns. 
Quality parts users—call for quote 

WE SHIP SAME DAY - C.O.D./VISA/MC 

Minimum Order—Twenty Dollars 

(619) 744-0728 



RF PARTS 

1320-16 Grand Avenue 
San Marcos. CA 92069 








I64U PRINT "I Of Ml I ■ »Ub>- E. ' HER lU LUHli IlHl I Ffll- • *-> 
lbMt Ffjlir- f01 ML E.LITtR ROWER WrtI I = " I NR* N\ •< RR+RO > 

1660 M-Illf RLU • IR'.Ul I I'.'/,- 

16.'-0 RRlNf" IMIHL OUTPUT WHIR;-" I»4I • P • 

I-.KI.1 RFINT FRINf "DM VP lMRE!»ftNCE« !Hr• .’I RkHIT 
2WO0 PRINT"TmNI URCUIT DESIGN" PRINT 
2010 1NRUT"ENTEF ?Ui:b OUTPUT hPm» I IV RF I' T 
;».i, 0 INPUT ENTfcF • -MlN*i - -TRHV PI I 
2U n . T=| f4NV*T 

2040 INPUT OUEF MH .1MMH f-PE«XlENi.V. MM2 PH 
2050 INPUT" ENTER LOWEST FREOUENLV T1H2" K 
.ijty PPINI PPINI "LuhD IMPE&rtNCk SHOULD BE" INI ZL>•"OHMS" 

t • 

2210 l>M-. ! - . H 

220 PRIMP THMf o hT F - Mm. . - 'INI 1 OM* • 5 ' 

2230 H "M IS 1HEN PRINT PRINT" 0 1, h i.E .MVE >EE HHM RHIUu REFERENCE* 

2240 1»JL 12 

2250 ._ = c .u. :»•»-. ,m,JL ♦14‘t-I • 

..L 12*50, 14S 

2270 .;i = lE6, 2*n4FLiXl > 

22SO u2MEto, 2#tr4Fl.4. 

2230 L*/L. • 

2JUO PRINT PRINT" 1 UNI HO • HPhUTY mT 1 Ft " MH W *" Fill •« 1 FF" 

.10 PRINT" Hill' 50 OHM LUND CHPRC l THMCE PF« M I flP' C2 
4.'J20 PPINI" Mm;-IMUM CuIL INIiULThNCE HH= FNF-L' 

24 W IIR "l-bNIER Cl'Jl DlftMETRR IN'.HE j" ■' D 
2410 INPUT" ENTER CuIL LENGTH. INCHES" •'.'L 
2420 i N=rOR* L4' 134« D+404CL *• • CD 

PPINI" COIL TURNS*" .FUR-UP 
*.440 PRINT" TURNS.'INLH=“ FNP* CN. '.L • 

2450 PRINT TOP '.OIL FOR HIGHER FREUUEMV BANDS’ 

i.460 INF1JT" ENTER HDDED RHHD FREO'JENV UR 0-.NF IF MF=0 THEN PRINT O0TU 2500 
2420 TR*LtWFL.'NF 

2460 PRINT"1HF hT ",FNR<TR*" TURNS HPPRC'X." II Of'i; 15 THEN PPINI "EUt EE HF PEFE 
PENCE" 

2490 00TO 2460 
2500 IF T*G"V" THEN 2600 
2510 F L = I.54FH MP-21.5u 
2520 3*10 ft- 50*2*tr4FC 

25 *:0 i. 4 - C 5,•'MR 

2540 LI : l♦MR • 50 2. H/FC 

2550 PRINT"FOR FI FILTER-GROUNDED GRID INPUT" 

2560 PRINT" C-IN*" FNP-CO" PF" 

. 520 FRJNT" * « hTHh[iL = " I Ml '• 4 • PF ” 

2560 PRINT" SERIES INDUCTHNCE*"•FMP«LI ■ M UH" 

2600 PRINT PRINT"ENTEP POWER SUPPLY TVPE" 

2610 PRINT" 1=FULL WRVE " 

2620 PRINT " 2 = DPI DOE" 

2630 PRINT" . =FULL WOVE DOUBLER" 

2640 INPUT FT 

2650 T3=EB/i♦3 

2660 IF F1=:. THEN TS=Efc/2.6 

2620 PRINT "TRANSFORMER VOLTAGE*". INI ■ J i 

2600 IF RT=I THEN PRINT"EH* H . IDE OF CENTER" 

26*53 FC = 30000$NV4 J P. E b 
2700 IF RT = THEN FC=FC45 

2710 PRINT" FILTER '.HPHC I TRNCE - MFD =" . INTvFC > 

3000 PRINT PR I NT "ENTER N=NEU CUNDI TIONS" 

3010 PPINI" R=F'EV13E CONDI 11ONS" 

3020 PRINT" PnREVISE POWER SUPPLY” 

303O PRINT" CNOUIT" 

3040 INPUT U 

3050 IF Tf="H" THEN RUN , 

3060 IF ri-"R" THEN 500 

3070 IF T$*"P M THEN 2600 

3060 STOP 

REHDV. 


□ North American Callbook 
Incl. shipping within USA S28.00 

Incl. shipping to lorelgn countries 30.00 


□ international Callbook 
Incl. shipping within USA $28.00 

Incl. shipping to foreign countries 30.00 


□ Callbook Supplement, published June 1st 
Incl. shipping within USA $13.00 

Incl. shipping to foreign countries 14.00 


SPECIAL OFFER 


a Both N.A. S. International Callbooks 
Incl. shipping within USA $53.00 

Incl. shipping to foreign countries 58.00 


Illinois residents please add 6Vr% tax. 
All payments must be In U.S. funds. 


RA0I0 AMATEUR II, 

callbook inc 

Dept. F 

925 Sherwood Or., Box 24 7 
Lake Bluff, IL 60044, USA 


The "Flying Horse" 


sets the standards 


Continuing a 66 year tradition, there are 
three new Callbooks for 1987. 


The North American Callbook lists the calls, 
names, and address Information for licensed 
amateurs In all countries from Canada to 
Panama including Greenland, Bermuda, and 
the Caribbean islands plus Hawaii and the 
U.S. possessions. 


The International Callbook lists the 
amateurs In countries outside North 
America. Coverage includes South America, 
Europe, Africa, Asia, and the Pacific area. 


The 1987 Callbook Supplement is a new idea 
in Callbook updates; it lists the activity in 
both the North American and International 
Callbooks. Published June 1. 1987, this 
Supplement will include all the new licenses, 
address changes, and call sign changes for 
the preceding 6 months. 


Publication date for the 1987 Callbooks is 
December 1, 1986. See your dealer or order 
now directly from the publisher. 


Turn a few hours work into years of 
fun with Amateur Television. 


Convurt jny TV receive' to a last scan ATv monitor 
with the Commumcation Concepts ATv 2 converter a 
I t allows you to monitor 430MH/ ATV signals usmq I 
Channel 2. 3 or4 on a standard TV set . 

without modification to the set The cir 
cult uses durable microstrip ^BWS ' 

design for stability and 

it, ^ 

bmabon ol a dua> RF 
design and the hot carnet 

diode double balanced mixer * XTm 

reduces UHF TV intermod prob * IV 

lems An additional feature not 

lound on other ATV downconverleis ATV-2 


is the incorporat'on of a post amplifier stage 
| r6dB mm garni lollowmq the double 

I balanced mixer This is especially 

important and most noticabie on 
very wp.iI signal reception The 
< • invertor inquires an e*t*‘i 
r nal t2 vott OC reguiat 

* • ed power supply at 

• UJe ^ 50 milliamps 

ATV-2-PK Kd ii" ludes detailed 

^ step tiy step instructions printed circuit 
boaid and all eioctromrs components as shown 

S44.95 

Wired and te ted SS9.95 


CALL Off WRITE FOR OUR FREE SMALL PARTS BROCHURE 

— fTTrjlCommunication as* 

H iPnnrontc IriC. V3 

121 Brown Slroet • Dayton. OH 45402 • (513) 220 9677 
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MM 10013 


Street 


Phone 


CitytStaterZip 


20-027 


DOWN EAST MICROWAVE 


OPPORTUNITY CALLING FROM NRI 


MICROWAVE ANTENNAS AND EQUIPMENT 

• Loop Y*gi» • Power Dividers • Linear Amplifier* • Complete 
Array* ■ Microwave Tranaverier* • QaAaFET Preamp* 

• TROPO • EME • Weak Signal • OSCAR • 902 • 1299 • 1299 

• 2304 • 2400 • 3469 M Mr 

2348 LY 48*1 loopYagf 1299 MHz 20dBI 893 

1348 LY 45*1 loop Yagl 2304 MHr 20dBl MO 

3333 LY 33*1 loop Yagl 902 MHz U SdSI 993 

Above antennas assembled and tested Kits available 
All Aluminum end Stainless Construction 
Add 98 UPS S/H. 91 1 West of the Mississippi 
2319 PA Linear Amp 1W In 19W out 1299 MHz 13.5V 9245 ppd 
2335 PA Linear Amp 10W In 35W out 1295 MHz 12.6V. 9295 ppd 

NEW! MICROWAVE TRANSVERTERS 
BYLMW ELECTRONICS 

1»«TRV«0 «W. 0«*»FET, TIR Sequencer, Output Malar HR 
2S04TRV20 VN. OaAaF FT. T/R Sequencer. Output Malar IMP 

Add S8 lorshlppInQ UPSM8 
Stripped down version, kits also available 
Write For FREE Catalog _ 

DOWN EAST MICROWAVE [— 

Bill Olton, W3HQT 

Box 1655A RFD *1. Burnham. ME 04922 U.S.A. 
1207)946-3741 


MOBILE RADIO MOUNTS 


• Government • Industrial 

• Commercial • Recreational 

All N»w 1967 Y-5 Catalog FREE 


mmm IIX Equipment Lid. HBi 

P.O.Box 9 Oaklawn, IL 60454 (312)4234)605 


PRC 


SERVICE CENTER 

lor 

ICOM, KENWOOD 
and YAESU 

Fully equipped repair shop Amateur, 
Marine and Land Mobile repairs. 

FCC NABER Lie 

Mon-Fri 10:00-4:00 pm 

( 206 ) 776-8993 

PACIFIC RIM 
COMMUNICATIONS 

Bob KG7D 

23332 58th Ave West * 
Mountlake Terrace, Wa 98043 

SS & C O D S Welcome 


Start your own telephone/ 

cellular radio 
service & repair 
business 


Lab* and Otgtui Multimeter. BAK 
Telephone Line Analyzer. Pushbutton Me m ory 
Phone. Cobre Cowl— Phone NRI bW> Mr* Muatrated 
l**#on»—*nd peraonelized help lium Ow NRI protassionai ■ 


New Bootstrap Industry Lets You Be 
Your Own Boss 

Since the breakup of AT&T, things aren't the 
same in the telephone business. Now there's a 
perfect new business opportunity for 
thousands of independents who have been 
trained lo service, install and repair old 
phones, plus all the new cordless and cellular 
mobile car phones, that are becoming more 
and more popular. NRJ's training and start-op 
equipment offer you the option of starting 
your own bootstrap business or cashing in on 
the jobs being created by the new telephone 
technologies. 

NRI shows you how you can make a 
good living in telephone servicing, with a 
practical combination of electronic funda¬ 
mentals and hands-on experience with all 
types of phones in use today in homes and 
offices—cord, cordless and cellular. 

Learn troubleshooting—with cordless 
and memory phones you keep! 

The heart ol NRI telephone training is eight 


Action Learning kits. You masler the "reason- 
why" theory, then you move immediately 
into "hands-on" practices. Using a digital 
multimeter and a telephone line analyzer, 
you'll test every function ot a telephone line, 
zeroing in on the problem spots and 
correcting them. 

As an NRI student, you learn at home, at 
your convenience. Without rigid night-school 
schedules o r classroom pressures. NRI's 
tested “bite-size" lessons lead you step-by-step 
toward your goal ot independence as a 
telephone service expert. 

Send coupon for FREE catalog 

Find out (or yourself exactly what this new 
NRI training can do lor you. NRI's free catalog 
gives you all the facts on training (or 
Telephone Servicing & Repair or other 
technical fields such as Microcomputers, 
TV/Audio/Video System Servicing and Com¬ 
munications Electronics. If coupon has been 
removed, write to NRI Schools. 3939 Wiscon¬ 
sin Ave., Washington, DC 2(H) 16. 


MmM m.m schools 

McGraw-Hill Continuing Education Centei ■ i m 
3939 Wisconsin Avenue, Washington, DC 20016 Jg-P 

We'll give you tomouow. * 

gf CHECK ONE FREE CATALOG ONLY 

Q Telephone Servicing □ Color TV. Audio, and Video System Servicing 

□ Computer Electronics with Microcomputers □ Electronics Design Technology 
Cl Data Communications □ Digital Electronics 

G Robotics & Industrial Controls O Communications Electronics 


For Career courses 
approved under Gl bill. 

□ check tor details. 


□ industrial Electronics 

□ Basic Electronics 

□ Small Engine Servicing 

□ Appliance Servicing 


Accredited by the National Home Study Council 












Table 2. Results of a typical run of the program, using 
approximations (’indicates an input). 

example Tube Type- 4-1000M 

* Hower output- 1600 watts 

* One tuoe 

* LI ass b 

* Flate- 3500 volts 

» Screen- 0 volts'* bis 

* Dissipation- lOOO watts 
Plate current- 2031 ma peak 
ep min- 0=* approx i mat ion 
Plate input- 2264.7 watts 
Dissipation- 664.7 watts 
Plate current- 647.1 ma average 
suitable all modes 

* brid, screen current-0* approximation 
f MU -factor— 7 

KK arid voltage- 350 
bias— O 

brid current- 171.9 ma 
brid drive- 54.1 watts 
btage gain- 20 

Screen dissipation- 8.9 watts 
Kxciterr to load- 177 watts 
Total drive- 239.1 watts + losses 
Total output- 1777 watts 
Z-drive- 274 ohms 

* Tube C-out- 7.1 p+ 

* C-stray- 15 p-f 

y P' max, min- 30, 3.5 mhz 
Plate impedance- 2709 ohms 
Q max- 12 

flax C tune- 201.8 p-f 
Max C load- 1179 p+ 

Max L- 11.3 uh 
y Coil 4" dia, 5" long 
Turns- 13.2 

y 14 mhz tap- 3.5 (approx) 

Cathode Pi Iter 
C-in 70.7 p+ 

C-out 12.9 p-f 
L 1.1 uh 

* bridge Kecti-fier 
Transformer— 2692 volts rms 
Filter 5 m-f 


plate voltage if maximum output is needed. In the low 
duty-cycle services, it may be desirable to exceed the 
usual oscillator-amplifier rating. Up to about 1.5 times 
the plate modulated amplifier rating seems to work 
well, with little loss of service life. 

Line 700 calls for the plate voltage at estimated max¬ 
imum plate current, which is the intersection of the 
load line and the plate current curve for the peak in¬ 
stantaneous grid voltage. Since this is not yet deter¬ 
mined, several trials will be necessary to select a 
reasonable value. Maximum output is usually the de¬ 
sign goal in the Amateur Service. For this, use the 
plate current at the knee of the curve for the maxi¬ 
mum grid voltage shown on the tube curves, 
then follow the instructions. The program allows this 


important step to be replaced by an approximation, 
but this is only for the initial design. 

After this step, accumulated design values are out¬ 
put for checking. This includes power input, tube dis¬ 
sipation, and current. The type of service the design 
values are suited to is output; this is based on typical 
duty factors. Note that these assume good cooling. 
The design values can be accepted, or new ones cal¬ 
culated. 

Program lines 1000-1680 calculate and output fur¬ 
ther design data based on curve data. One input is the 
tube amplification factor, which is the screen factor 
for tetrodes. Typical values are 4-9 for tetrodes and 
20-150 for triodes. Grid and screen dissipation values 
must be checked against rated values. A small amount 
of instantaneous overload is allowable for the low 
duty-cycle services, but there is some risk of shorten¬ 
ing tube life if rated values are exceeded. Sometimes 
it is best to increase plate voltage to reduce drive re¬ 
quirements. 

This section also allows estimation of the drive im¬ 
pedance for grounded grid amplifiers. Drive require¬ 
ments and power fed to the load are calculated. 

The section from lines 2000-2490 relates to the plate 
tank circuit. A simple tapped coil pi-section tank is as¬ 
sumed. Values are calculated for the lowest frequen¬ 
cy. Tap points for higher bands are developed by an 
approximation. The actual tap points should be de¬ 
termined by a test for maximum output. The reason 
for this is the difficulty of estimating inductance and 
stray capacitance of the band switch and leads. 

The tank design assumes a Q of 10 at the lowest 
frequency. A flag is printed if the Q at the highest band 
exceeds 15, as a result of high tube plus stray capaci¬ 
tance. (See reference 1 for a means of avoiding this 
by designing the circuit as a L-PI network). 

Lines 2500-2580 give design data for a PI network 
grounded grid excitation input circuit. This assumes 
cutoff at 1.5 times the highest operating frequency. 
In principle, this design is not as good as a separate 
tank circuit for each band (Q -2, approximately), but 
it is far simpler and has presented no problems in years 
of use. 

Lines 2600-2710 give power supply parameters for 
three types of rectifiers. (When working with surplus 
transformers, it may be necessary to base the design 
on a particular transformer voltage rather than on plate 
voltage.) Remaining lines relate to re-runs. 

Table 2 shows results of a typical run of the 
program. 

references 

1. Robert P. Haviland, W4MB, “Low-Cost Linear Design and Construction,” 
ham radio. December, 1982, p. 12. 
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/KLM 


Under New Ownership 

American made RF Amplifiers and Watt/SWR Meters 
of exceptional value and performance. 

•5 year warranty • prompt U.S. service and assistance 


RF AMPLIFIERS 

2 METERS-ALL MODE 

B23 2W in*30W out 
(useable in: 100 mW-5W) 

B108 10W in*SOW out 
(1W-15W. 2W*30W) RX preamp 

B1016 10W in * 160W out 
(1 W*35W. 2W = 90W) RX preamp 

B3016 30W in* 160W out 
(useable in: 15-45W) RX preamp 
(10W =100W) 


220 MHz ALL MODE 

C106 10W in = 60W out 
(1W-15W. 2W = 30W) RX preamp 

C1012 10W in = 120W out 
(2W=45W, 5W =90W) RX preamp 

C22 2W in *20W out 

(useable in: 200mW 5W) _ 

RC-1 AMPLIFIER 
REMOTE CONTROL 

Duplicates all switches, 18’ cable 


WATT/SWR METERS 

• peak or average reading 

• direct SWR reading 
MP-1 (HF) 1.8-30 MHz 
MP-2 (VHF) 50 200 MHz 


430-450 MHz ALL MODE 

D24 2W in=40W out 
(1W =25W) 

D1010 10W in* 100W out 
(1W = 25W, 2W* 50W) 


Available at local dealers throughout the world. 




MEM 


!/KLM 


229 

16890 Church St.. Morgan Hill. CA 95037. (408) 779-7363 


COMMUNICATIONS EQUIPMENT,INC. 













NOVUM US? 
NOKAIMMV 
SORCMtlORV 
NOCOMPROMIM' 


A BETTER ANTENNA 


WHY SETTLE FOR LESS? 

LOOK WHAT THE MOSLEY TA-33 OFFERS 


3 Element full power 

All stainless steel hardware 

Ease of assembly 

No balun required 

Now a 2 year limited warranty 

Now a standard 2" mast adapter 


• Expandable to 30 or 40 meters 

• Superb front to back ratio 

• Excellent gain 

• Outstanding SWR 

I REMEMBER WHETHER YOU USE TRAPS OR LINEAR LOADING. 8db 
YOUR RECEIVER CAN T TELL THE DIFFERENCE 
J MOSLEY TRAP MASTERS QUALITY STILL SETTING THE PACE 


1344 BAUR BOULEVARD ST LOUIS. MO 63132 1-314.994-7872 
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WACOM 

DUPLEXERS 


Our Exclusive Bar 
With ( 

B p B r CIRC 

idpass-Reiect Duplexers 
)ur Patented 

UIT" FILTERS 

__ T ▼ 

* 

T 1 

- si- 


provide superior ^ 

_if L ' 

performance 


— 

especially at close 



frequency separation 

[ I 


Models available for 


all commercial and 



ham bands within the 
frequency range of 30 
to 960 MH 2 

1 ' 

1 


817/848-4435 - 

WACOM 

PRODUCTS. INC 

PO. BOX 21145 

• VACO. TEXAS 76702 • 817/848-4435 


SSTV SOFTWARE 

Introducing A New Dimension 
In SSTV 

Gest VldeoTools 

-MS/DOS based advanced software 
package for 1200 c Robot users. 
-Create/transmit your own high resolu¬ 
tion graphic Images. 

Full Paint Package Features; 

-65K on screen colors out of a range of 256K 
-ICOM-based menus, mouse-driven, easy to 
learn, easy to use 
-Over 70 functions 

-Enlarge, reduce, save, load video Image and 
Image fragments 

Combine video Images, graphics and text 
-Full Image processing Including noise reduc¬ 
tion filters 

-Save Images, live off air 
Animation 
-Zoom 

-Full function robot control through software 
-Auto 1.0. 

Now available to amateur market 
Send check or money order. $599 
per system to: 

Torontel Technology 
Systems Ltd. 

174 Bellamy Rd. North 
Scarborough, Ontario 
Canada M1J 2L5 
416-292-9952 ^ 226 


1 TO 1000 MHz 
SWEEP GENERATOR 


RMSWG - 4 

*175.00 


• SWEEP VARIABLE 1 250 MHz WITH 
LESS THAN 1 0B AMPLITUDE 
VARIATION 

. AFTER WARM UP STABLE ± 100 
KH7 FOR 5 MINUTES 
. 115 VAC INPUT ^ 2 , 

R0ENSCH MICROWAVE IJ 

RR #1. BOX 156B, 963-2550 D 

BROOKFIELD. MISSOURI 64628 
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TECHNIQUES 


- W10 XDA 

ABOARD THE SCHOONER'MORR ISSEY ON THE 

— -_ 1936 BARTLETT EXPEDITION TO 

- NORTHEAST GREENLAND 

| am very pleased to acknowledge 
our contact* f w o£pr 

Our position was VP..-TT H of u5EE.rtuflN.lj 

Transmitter 100 watt Radiophone 
Receiver Hammerlund Crystal Pro. 

73 Clifton Foss W20J 
Operator 

W10 prefix was used by mobile, expedition and experimental stations. 


ever work a W10? 

Prefix hunters should snap to atten¬ 
tion at this one! But the bad news is 
that W10 prefixes were consigned to 
the scrap-heap shortly after World War 
II. The W10 prefix was a catch-all for 
mobile, experimental stations, and 
many of the calls were issued to ex¬ 
peditions who wished to keep in touch 
with home via Amateur Radio. 

The most famous of these unusual 
calls was W10XDA, the ham-band call 
of the schooner Effie M. Morrissey, 
under Captain Robert Bartlett, a noted 
Arctic explorer. The Morrissey made 
numerous trips to Northern Greenland 
from 1936 through 1939, and the call 
was well-known on the 20-meter phone 
band. 

The adventures of the Morrissey and 
Captain Bob had slipped to the back 
of my mind until I read an article about 
New Bedford, Massachusetts in Yan¬ 
kee.' Almost as an afterthought, the 
author mentioned the Ernestina, an 
1894 schooner presently being re¬ 
stored at anchor in New Bedford. The 
author further stated that this was for¬ 
merly the famous Morrissey, which 
had not only explored the Arctic, but 
also served as an immigrant packet in 
the 1890s. 

So Amateurs wishing to review 
some of their own history might visit 
this famous schooner, which once 
bore the proud call sign W10XDA that 
started a hundred pile-ups on 20 
meters, so many decades ago. 

more about the super¬ 
cathode driven amplifier 

Judging from mail received, there is 
considerable interest in the cathode 
driven circuit and the super-cathode 
driven offspring. Here are some specif¬ 


ics on the 4-400A as used in that cir¬ 
cuit (see fig. 1). 

In conventional grounded grid serv¬ 
ice, a single 4 400A can run at 1 
kW PEP input, requiring about 40 
watts PEP drive power. While many 
Amateurs have operated one or two 
tubes in this fashion, with both grids 
grounded, the margin of error for ex¬ 
cessive grid dissipation is small. In ad¬ 
dition, grid and screen currents are 
quite high. 

When the 4-400A is run in super¬ 
cathode driven service, grid and screen 
dissipation drop, along with the cor 
responding currents, and grid drive 
power rises. The circuit for a single 
4 400A, in fact, may be adjusted to 
"soak up" the drive power of most 
modem hf SSB exciters, which usually 
run 100 to 130 watts output. 

An experimental amplifier was con¬ 
structed using a single 4-400A; the 
operating characteristics are summa¬ 
rized in table 1. Note the unusually 
high value of cathode input im¬ 
pedance. 


The amount of drive required by the 
amplifier is determined by placement 
of the cathode tap. The nearer the tap 
is to the filament end of the choke, the 
greater the required drive. When the 
tap is at the "ground" end of the 
choke, the tube operates in the con¬ 
ventional grounded grid mode. For the 
typical 100 watt output exciter, the tap 
is placed about one-third of the dis¬ 
tance down the choke from the tube 
end. 

It is necessary to use a blocking ca¬ 
pacitor between the tap point on the 
choke and the grid in order to prevent 
the ac filament voltage from reaching 
the grid. The dc grid return is then 
completed through a small rf choke. 

In any case, total grid current (sum 
of grid and screen currents) should be 
limited to about 150 mA. 

the tapped filament choke 

A handy filament choke can be 
made by winding two equal lengths of 
wire on a ferrite rod. One wire is Form 
var (or enamel) insulated, the other is 
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The HF4B “Butterfly’™ 
A Compact Beam 
for 20-15-12-10 Meters 



• Unique design reduces size 
but not performance. i 

• No lossy traps; full / 

element radiates on / 
all bands. / rf* 

• Retrofit kit for / V" i 

17 meters com- / ^^ / 
ing soon. / / 

•Turns with TV //X / 

rotor //A// »Au 

•Only 17 lbs. ft*** / 40 

7 * # «Add-< 

a metei 


4v 


# 

r />% /Butternut 

Verticals 

/ Butternut’s HF 
/ verticals use 
► / highest-Q tuning 
a circuits (not lossy 
^ traps!) to outperform 
all multiband designs 
of comparable size! 


Model HF6V 


/ •80, 40, 30, 20 15 and 10 meters 
automatic bandswitching. 

Add-on kit for 17 and 12 meters 
available now. 

•26 ft. tall 


* / Model HF2V 

a ‘Designed for the low-band DXer 

t ‘Automatic bandswitching on 80 and 
' 40 meters 

• Add-on units for 160 and 30 or 20 
meters 


•32 feet tall - may be top loaded for 
additional bandwidth. 


For more information see your 
dealer or write for a free brochure 


BUTTERNUT ELECTRONICS CO. 


405 East Market 


Lockhart, Texas 78S44 


LOGl 


RETURN OF AN 
OLD FAVORITE 

AVAILABLE NOW! 

$2.95 each — 3 for $6.95 

station 

log book number ___ 

from_to__ 

Prepared by me Hern Radio Publishing Group 

Please enclose $3.50 

Shipping and handling 

Ham Radio’s Bookstore 

Greenville, NH 03048 


AUTHORIZED KENWOOD 
I-C0M RADIO DEALER 


'KENWOOD 

OOfCOMl/^ 


Pike. c 


H. L HEASTER. INC.. 203 Buckhannon Pike, Clarksburg, W 
Va. 26301 Clarksburg Phone ( 304 ) 624 5485 or W Va Toll- 
Free 1-800-352-3177 

HAROLD HEASTER, KA80HX, 91 Ridgefield Place. Ormond 
Beach, FI. 32074 Florida Phone (904) 673-4066 

NEW NATION-WIDE TOLL-FREE TELEPHONE 1-800-84-RADI0 
1-800-84-72346 

Call us for a quotation. WE WILL SAVE YOU MONEY! 


BLACK DACRON® POLYESTER 
ANTENNA ROPE 

•UV-PR0TECTED 

•HIGH ABRASION RESISTANCE 

•REQUIRES NO EXPENSIVE 
POTTING HEADS 

•EASY TO TIE 6 UNTIE KNOTS 
•EASY TO CUT WITH OUR HOT KNIFE 
• SIZES: 3/32" 3/16" 5/16" 

•SATISFIED CUSTOMERS DECLARE 
EXCELLENCE THROUGHOUT U.S.A. 

LET US INTRODUCE OUR DACRON® 
ROPE TO YOU • SEND YOUR NAME 
AND ADDRESS AND WE’LL SEND YOU 
FREE SAMPLES OF EACH SIZE AND 
COMPLETE ORDERING INFORMATION 

^ 223 

?4?2 EASTMAN AVENU E. BUILDING 21 
TCXTll©S,inC. VENTURA, CALIFORNIA 93003 (605) 656-7903 



FREE CATALOG 

Includes all Current, Obsolete, An¬ 
tique, Hard-To-Find Receiving, 
Broadcast, Industrial, Radio/TV 
types. LOWEST PRICES, Major 
Brands, In Stock. 

UNITY Electronics Dept. H 
P.0. Box 213 
Elizabeth, NJ 07206 










Table 1. Suggested operating parameters for 4-400A in Super cathode driven 
service. 


Plate voltage (key 


down) 

3000 VDC 

Plate current (car¬ 


rier insertion) 

333 mA 

Power input 


(peak) 

1000 W 

Power output 


(measured) 

600 W 

Power drive 

100-125 W 

Plate load im¬ 


pedance 

4100 ohms 

Cathode input im¬ 


pedance 

420 ohms 


Drive power depends on tap setting on filament choke. 

Note: The above data has been determined experimentally by Bill Orr, W6SAI, and does 
not represent the opinion of Varian/EIMAC. 


bare, tinned. The tinned wire allows 
the experimenter to tap along the 
choke; the Formvar insulation on the 
other wire prevents the solder from 
flowing onto the adjacent turns and 
causing a short circuit. 

The super-cathode driven amplifier 
tunes up in the conventional way. 
Plate voltage is applied and plate cir¬ 
cuit resonance is established at a low 
drive level. Drive power should be 
checked with an in-line wattmeter in 
the coax lead to the amplifier. The tap 
is adjusted on the filament choke for 
maximum output when the exciter is 
running at the desired input level. 

Warning! Keep your hands out of 


the amplifier when the high voltage is 
on. After turning off the power sup¬ 
ply, short the B-plus lead to ground in 
the amplifier with a plastic-handle 
screwdriver or other insulated tool to 
make sure the filter capacitors are dis¬ 
charged before you do any work on 
the amplifier. High voltage is deadly! 

"stealth" technology 
— in police radar! 

We've all read about the new stealth 
technology, by which a fighter plane 
is rendered “invisible" to radar. Well, 
science has taken another gigantic 
step. The September issue of Defense 
Electronics tells about an advertise¬ 


ment in a leading auto magazine offer¬ 
ing motorists the opportunity to elude 
police radar for only $17.95. Accord¬ 
ing to the ad, the technique involved 
is the same as the one used to make 
U.S. aircraft invisible to enemy radar. 
A breakthrough in low-cost counter¬ 
measures? No. Just an aerosol can of 
silicone spray unconditionally guaran¬ 
teed to deflect radar waves! 

The editor of Defense Electronics 
tried telephoning the company, but the 
line was always busy. . . no doubt 
Washington was calling to learn about 
the benefits of this momentous idea. 

Reminds me of the time I saw a big 
crowd of curious onlookers outside a 
shop in the golden days of CB radio. 
What could be causing the commo¬ 
tion? I stopped and found a fellow sell¬ 
ing "SWR grease" from the back of 
his truck. Smear the grease on your 
mobile whip antenna, he told the on¬ 
lookers, and your SWR will instantly 
drop to 1:1. I should have bought 
some and tried it on my three-element 
beam, but I had to finish paying off my 
purchase of the Brooklyn Bridge first. 

how good is 
a rubber ducky? 

The Lee DeForest Club (California) 
decided to make some meaningful 
measurements on typical handheld 
units in the 2-meter band. Willie Say- 
er, WA6BAN, sent along the results of 
those tests, along with a description of 
the setup. The field strength measured 
at a distance was converted into an¬ 
tenna efficiency, taking into account 
the power output of the handheld. The 
winner of the event was KG6NL, who 
was using an AEA "Hot Rod" anten¬ 
na, which exhibited an efficiency of 
about 57 percent. WA6BAN's hand¬ 
held, with a conventional "Rubber 
Ducky" produced a reading that indi¬ 
cated efficiency of only 7 percent. Oth¬ 
er handhelds with comparable antennas 
were in the same ballpark. 

rf light bulbs 
— a continuing problem 

Light bulbs that actually generate 
RFI, causing interference to nearby ra¬ 
dios, are on the market in quantity. 
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to the world's most- 
advanced antenna system! 

WITH NOT A SINGLE 
WATT WASTED IN LOSSY 
TRAPS! (There aren’t any!) 

Hams in over 50 DXCC count¬ 
ries have done so already! 


The DJ2UT-Multiband-Systems 
Oder: 

- Maximum gam plus F/B 
ratio with low VSWR across 
each band 

- 2 kW CW output power 

- 10/15/20/(30) 40-meter 
bands with up to 7 band 
coverage incl. WARC bands 
with self-supporting 
“TWIN-BOOM" and boom- 
legths from 8 to 20 ft 

- Air-core teflon dielectric coax- 
balun and stainless-steel 
hardware at no extra cost 

- traditional Blackforest crafts¬ 
manship 

The DJ2UT-MULTIBANDERS 
provide the superior full-size 
monoband-beam performance 
required during the present 
sunspot minimum. 

For further information contact: 



H.J. Theiler Corp. 

P.O. Box 5369 
Spartanburg, SC 29304 
(803) 576-5566 
or our distributor in Canada: 
Dollard's Radio West 
P.O. Box 58236 
762 S.W. Marine Drive 
Vancouver, B.C. V6P 6E3 

Selected dealerships available 


Sold under various brand names 
GE’s "Miser Maxi-light" and North 
American Philips' "SL-8" are two — 
they use less wattage to provide light 
and presumably last longer than con¬ 
ventional bulbs. Their threat to a-m ra¬ 
dio (and possibly 160- and 80-meter 
Amateur operation) is in the way they 
generate light. 

The rf light bulbs have an arc tube 
containing a metal vapor (mercury, in 
some cases) under pressure of sever¬ 
al atmospheres. Instead of using ordi¬ 
nary line voltage to heat the arc tube, 
ac is converted to dc through a recti¬ 
fier and then switched on and off to 
produce square waves at frequencies 
of 30 to 60 kHz. The square wave volt¬ 
age heats the arc tube and the light 
stays lit. If the arc tubes cools below 
operating temperature while the lamp 
is in use, there is a restrike, and rf is 
generated again. Worst of all, as the 
lamp ages, restrike occurs more often. 
The square wave and higher harmon¬ 
ics raise havoc with nearby a-m radios, 
the interference level from a single bulb 
is of the same order as that of a light 
dimmer of the triac variety. 

Because the rf bulb may come into 
widespread use, it is wise to see how 
the interference problem can be solved 
before the QRM factor becomes over¬ 
whelming. 

The National Association of Broad¬ 
casters, concerned about the problem, 
conducted tests on the new bulbs, 
along with both inexpensive and ex¬ 
pensive lamp dimmers. It was found 
that the more expensive dimmers had 
rf-suppression built in. Attenuated rf 
noise caused by their operation was 
about 8 dB for conducted measure¬ 
ments, and about 30 dB for radiated 
measurements. 

The rf bulbs radiated about the same 
amount of noise as the inexpensive 
dimmers. The GE MaxiLight generat¬ 
ed noise only during startup and re¬ 
strike, which resulted in rapid bursts of 
noise. The Philips bulb, on the other 
hand, generated continuous noise. 

The NAB and the FCC are discuss¬ 
ing possible limitations on rf radiation 
from these devices. So far, nothing 
has been decided, and the best 


Amateurs can do is to make sure their 
receiving antennas are well removed 
from these rf pests. This is more easi 
ly said than done. 

old coax never dies 

How good is old coax? I had a 
50 foot roll of coax in the garage un¬ 
used since it was bought in 1944. 
Leaving it in its original coiled state, I 
shipped the coax back to Ron Stier, 
W9ICZ, at Belden Cable and asked him 
to check it, in his spare time, for at¬ 
tenuation. Was it contaminated? Had 
the rf loss increased over the decades? 
I pointed out that the cable had been 
protected from sunlight, but had been 
exposed to both high and low temper¬ 
atures over the 42 years that had 
passed. He tested the cable, and this 
is what he found: 


Frequency 

W6SAI 

New. Standard 

(MHz) 

cable 

cable 

50 

1.8 dB 

1.6 dB 

too 

2 5 dB 

2.2 dB 

200 

4.0 dB 

3.2 dB 

400 

6 5 dB 

4.7 dB 

1000 

12 4 dB 

8 9 dB 


Ron pointed out that up to 200 MHz, 
any difference in attenuation may be 
attributed to minor differences in cable 
manufacture, and cable made to the 
old JAN specifications did not have 
design requirements above 400 MHz. 

It looks, then, that continuing ham- 
talk about contaminating and non¬ 
contaminating jackets and coax cable 
life are not necessarily valid, if care is 
taken in the use and storage of cable. 
Operating old cable under harsh envi¬ 
ronmental conditions may be another 
matter. But coax cable used in a pro¬ 
tected environment seems to last for¬ 
ever — at least at frequencies below 
200 MHz. 

reference 

1 "The Dearest Town in All New England." Yankee, 
November. 1986. page 166 

ham radio 
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I/O FOR REAL 
WORLD CONTROL 


CIOQ OK > Ati OBwmiTt m>« 

OIjj.HO mohiinfohnahun 

MODEL 
CIP/35A 

SHOWN 
WUHOUI 

NOW ANY PERSONAL 
COMPUTER CAN HAVE THE 
MOST COST EFFECTIVE 
AND VERSATILE I/O BOARD 
ON THE MARKET TODAY! 


• Serial link Interlace 
RS-232 or TTL 

• 8 Retry Outputs. High 
Current AC/DC Form 
A & C 


• EASILY Progiammer) & Controlled 
Using BASIC Statements 

• Perlect lot Lab Vtork Machine 
Control Security Systems 

& Data Acquisition 


• 8 Opto isolated Inputs 
Rus 8 Bit Counter 

• 8 Bit A / D with Span 
Adjust 0 to SV. 
Provisions lor up to 
8 Input Channels 


• Unprecedented Usability as 
Attested by University 
Government & Industrial Users 

• Complete Documentation 

with Software Examples & Total 
Engineering Support 


•IBM -HP -RADIO SHACK -COMMODORE* 


SIAS 


• ALL REGISTERED TRADEMARKS 


Engineering, Inc. 

831 S POWERS RD / SAUNA KS 67401 / (913) 823-9209 ✓ 251 


HOW TO BE 
A HAM 

3rd Edition 

By W. Edmund Hood, W2FEZ 



Great beginner’s book—brand new and fully up-to- 
date. Assumes no prior knowledge of radio or elec¬ 
tronics. Includes information on how to learn the 
Morse code, details Amateur license requirements 
from Novice through Extra with exam study guides, 
FCC syllabus, sample tests and other important in¬ 
formation . Also contains helpful hints on how to set 
up your shack, what antennas to use, fundamentals 
of wave propagation plus much more 1986 3rd 
Edition 302 pages. 

[IT-2653 Softbound $12.95 

Please enclose $3.50 lor shipping and handling 

radio _ bookstore 

GREENVILLE, NH 03048 


Join AMSAT...Today 

Amateur Radio Satellite OSCAR W 
provides: 

- A New Worldwide DX Ham Band 

open 10 hours a day. 

• Rag Chew With Rare DX Stations 

in an uncrowded, gentlemanly fashion. 

- Popular Modes In Use: 

SSB, CW, RTTY, SSTV, Packet 

• Full Operating Privileges 

open to Technician Class 
licensee or higher. 

Other AMSAT Membership Benefits: 

Newsletter Subscription: 

Dependable technical articles, satellite news, 
orbital elements, product reviews, DX news, 
and more. 

Satellite Tracking Software 

Available for most popular PCs. 

QSL Bureau, AMSAT Nets, Area Coordinator 
Support, Forum Talks 

Construction of Future Satellites For Your 
Enjoyment! 

AMSAT Membership is $24 a year, $2n out¬ 
side North America VISA and MC accepted. 

AMSAT 
P.O. Box 27 
Washington, DC 20044 

301 589-6062 

217 
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Or This Inexpensive 

It Really Shouldn’t Be This Easy 


Remember just a few years PAKRATT ,m MnHpl PK-64 

ago, how it took a roomful of rnunni ■ ivivruci r ix w-r 

equipment just to work RTTY. 

And if you wanted more than one 
mode it took a dedicated com¬ 
puter system costing thousands 
of dollars. The new AEA Pakratts 
are proving it doesn’t take lots of 
equipment or money to enjoy 
working all bands in five different 
modes. 


First, A Good idea 

The idea behind the Pakratt is 
very simple. One controller that 
does Morse, Baudot, ASCII, AM- 
TOR, and Packet, and works both 
HF and VHF bands. Of course the 
decoding, protocol, and signal 
processing software must be in¬ 
cluded in the unit, and connec¬ 
tion to the computer and 
transceiver have to be easy. The 
unit also has to be small and re¬ 
quire only 12 volts, so it will work 
both in the shack and on the road. 

Second, Computer Compatible 
It doesn't matter what kind of 
computer you have, we have a 
Pakratt for you. The PK-64 works 
with the popular Commodore 64 
or 128, and the PK-232 works with 
any other computer or terminal 
that has an RS-232 serial port. 
The PK-64 doesn’t require any ad¬ 
ditional programs. Simply con¬ 
nect to the computer and 
transceiver and you’re on the air. 
The PK-232 needs a terminal or 
modem program for your com¬ 
puter. The one you’re using with 
your telephone modem will work 
just fine. 


PAKRATT ,m Model PK-232 


Third, Performance and Features 

The real measure of any data controller is what kind of on-air perfor¬ 
mance it gives. While the PK-64 and PK-232 use different types of 
modems, both give excellent performance on VHF. The optional HF 
modem of the PK-64 uses independent four-pole Chebyshev filters for 
both Mark and Space tones, and A M. detection. The HF option can be 
factory or field installed. 

The PK-232 uses an eight-pole bandpass filter followed by a limiter 
discriminator with automatic threshold correction. The internal 
modem automatically selects the filter parameters, CW Fc = 800 Hz, 
BW = 200 Hz; HF Fc = 2210 Hz, BW = 450 Hz; VHF Fc = 1700 Hz, 
BW = 2600 Hz. 

The PK-64 uses on screen indicators to show status, mode, and 
DCD (Data Carrier Detect) while the PK-232 uses front panel in¬ 
dicators. Both units use discriminator style tuning for HF operation. 
And that’s just the tip of the iceberg. Features like multiple connects 
on packet, hardware HDLC, CW speed tracking, and other standard 
AEA software features are included in both the PK-64 and PK-232. 


Fourth, AEA Quality and Price 

Not many manufacturers like to discuss quality and price at the same time. AEA thinks you want high 
quality and low price in any product you buy, so that’s what you get with the Pakratts. Ask any friend who 
owns AEA gear about our quality. The people who buy our products are our best salespeople. As for price, 
the PK-64 costs $219.95, or $319.95 with the HF option. The PK-64A, an enhanced software unit with a longer 
flexible computer cable, costs $269.95 or $369.95 with the HF option. The PK-232 costs $319.95 with the HF 
modem included. All prices are Amateur Net and available from your favorite amateur radio dealer. For more 
information contact your local dealer or AEA. 

Prices and specifications subject to change without notice or obligation. 


b bmc m Advanced Electronic Applications, Inc. 

Bob P.O. Box C-2160, Lynnwood, WA 98036-0918 

^ 2 i 6 206-775-7373 Telex 6972496 AEA INTL UW 
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here is the next generation Repeater 

MARK 4CR 




The only repeaters and controllers 
with REAL SPEECH! 


No other repeaters or controllers match 
Mark 4 in capability and features. That's 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message Master™ real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others, Mark 4 
even includes power supply and a 
handsome cabinet. 

Call or write for specifications on the 
repeater, controller, and receiver winners. 


P? 


Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 


MICRO CONTROL SPECIALTIES 

Division of Kendecom Inc. 

23 Elm Park, Groveland, MA 01834 (617) 372-3442 






NEMAL ELECTRONICS 









HARDLINE -50 OHM 

!l 

CONNECTORS - MADE IN U.S.A. 

Hemal No 

tacnptNM 


Per fL 

Hemal Ho 

Description 

Each 

fXAl? 

1/7 Aluminum Black Jacket 



Nf 770 

Type N for Beiden 9913 

4 25 

FICI? 

1/2 Con Copper (f Q hhu. ' lDf4» Bik iki 


fit 123 

N female Beiden 9913 

4 75 

FlC/8 

7/8 Com Loppet 



PI 258AM 

Amphenol Barrel 

145 

NM32A* 

N Conn 1/7 Alum iMale ry female) 


77 00 

P1759 

Standard Plug for RG8 713 

10/5 90 or 65 

NWS7CC 

NConn I/? Copper (Mile or female) 

22 00 (1 

P1259AM 

Amphenol PI759 

10/7 90 or 89 

NM/8CC 

N Conn 7/8' Copper (Male or female) 

54 00 II 

P1259TS 

P1259 lellon/Silw 

159 


COAXIAL CABLES 


11 

UG71D 

Type N tor RG8 713 /!< 

300 




f 1 

HG83B 

H female to P1759 

6 50 

Hemal Ha 

DcuriptMM 

100 FI 

Per fl 1 


UG88C 

8NC RG58 

I2S 

1100 

KG 8 m Shielded Mil Spec 

78 00 

22 


UG146 

S0239 to Male N 

6 50 

110? 

KGS 951 Shielded foam 

30 00 

32 


UG175/6 

Mictf lo' ROM/Minwihi 

10/2 00 o, 22 

mo 

PG8X 951 Shield (mini 8) 

1500 

a 


UG755 

S0739 lo BNC Amphenol 

3 75 

11 iO 

RG7IJ/U M.l Spec %1 Shield 

34 00 

36 


KA51 18 

INC RGS8 

4 35 

1140 

RG214/UM.I Spec DW Silver 

15500 

165 


AM 9501 1 

SMARG142B 

8 95 

1180 

Beiden 991 j low lot* 

46 00 

50 


S0239AM 

Amphenol S0239 

89 

I/OS 

RG147B/U TeHon/Srlwi 

140 00 

150 



GROUND STRAP — 

BRAID 

1310 

RG7I7/U5/8 SOohmPbi Sh*kJ 

80 00 

85 


Hemal Ho 0*Kuption 

Per ft 

1470 

RG273/U M l Spec Dbl Silver 

80 00 

85 


GS38 

3/8 Tinned Copper 

30 

I4S0 

KG1 74 951 Shielded Mil Spec 

17 00 

14 


GS1? 

1/2 Tinned Copper 

40 


ROTOR CABLE-8 COND. 



GS3I6 

GS316S 

3/16 Tinned Copper 

3/16 Srivet Plated 

35 

Hemal No 

8C1827 

Oeunption 

7 18 Ga b??Ga 

100 ft 

19 00 

Per fl. 

71 


GROUND WIRE — STRANDED 

SCI620 

2 16 Ga 6 70 Ga Mean Out. 

34 00 

36 


Hemal Ho 

Description 


* Sh.ap.nj J3 00 - 100 ft /Conn S3 00 / C 0 0 S2 00 

■ 

HWU6 

6Ga insulated stranded 

35 


Cali ut write for complete price list Nemal's 32-page Cable & Connector Selection Guide 
is available at no charge with orders of $50.00 or more, or at a cost of $4.00 individually 


NEMAL ELECTRONICS, INC. <305 >893-3924.™.* 6975377 

12240 N.E. 14 Av... No. Miami. FI 33161 ^ 213 24 Hr. FAX (305) 895-8178 



,NC TIO.VV1. DLS1GN - I'ruwUea luw wind load 


easy tuning, and ple**uig Appearance! Kuggad 
construction /or long life and eaav maintenance, 

MH) W-VTT CAPACITY * ConaervaUvaly rated' 

COMfUTT* ANTENNA • KXAjOY TO MOUNT 

PRICE S69.95 

lland aw tic lung High W Rraonatur only • |4).00 

Shipping prepaid aiih (.heck or munrr 
order*. Shipp dig charge* added to 
credit curd sale* ind dupm*nt nut u» 
the lower 48 State*. 

* TEXAS RADIO PRODUCTS 

w 5 East Upshaw 


—j— Temple Texas 76501 

(817) 771 1188 
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VHF/UHF WORLD 


<XXt ft 


the ubiquitous diode: 
part 1 

If there's one solid-state compo¬ 
nent that's taken for granted and 
seemingly understood by all Amateurs, 
it's the diode. However, in discussions 
with fellow Amateurs, it's clear to me 
that although the basic concept of its 
operation is understood, its almost un¬ 
limited uses are rarely known. 

For instance, when you mention di¬ 
odes, most Amateurs think of power 
supplies, zeners, “idiot diodes" (if you 
don't use them, you're an idiot), de¬ 
tectors, and perhaps mixers. But there 
are many other types of diodes such 
as varactors, PIN, noise, Gunn, SRD, 
tunnel, LED, laser, photo, and so 
forth. These and other diode types are 
very important to VHF/UHF/micro- 
wave Amateurs. 

This month's column will be devot¬ 
ed to the electrical and mechanical 
properties of the different types of 
VHF/UHF and microwave diodes. 
Next month's column will discuss 
specific applications using these 
diodes. 

early solid-state diodes 

The dictionary describes a diode as 
"a two-element electron tube or semi¬ 
conductor through which current can 
pass in only one direction." This defi¬ 
nition, however, doesn't mention any¬ 
thing about the diode's forward or 
reverse voltage/current characteris¬ 
tics, or its resistance, current handling 
capacity, junction capacitance, or ap¬ 
plications. 

Solid-state diodes were first described 
in a paper by Braun in 1874. However, 
they weren't used extensively until the 
days of the crystal radio sets to detect 
a-m from broadcast stations. This de¬ 
tection scheme — the process of 


changing rf to dc — is commonly 
referred to as rectification. Many years 
later, diodes were developed as low- 
voltage rectifiers for power supplies. 

point contact diodes 

Solid-state diodes are available in 
two major types, point contact and 
junction. Point contact diodes, the old¬ 
est solid-state type, date back to 1874 
as noted above. They were the most 
common types used in the days of the 
crystal set. 

The point contact diode is aptly 
named because in the early days it con¬ 
sisted of a piece of galena crystal (lead 
sulfide) or other suitable semiconduc¬ 
tor material and a "cat's whisker" or 
fine wire that came to a point and con¬ 
tacted the crystal as shown in fig. 1 A. 
By properly adjusting the point of con¬ 
tact on the galena crystal, a semicon¬ 
ductor junction is formed. 

Low efficiency and the need to con¬ 
stantly readjust the contact on the ear¬ 
ly point contact diodes led to a change 
to vacuum tubes in the mid-1920s. 
However, by the early 1940s, solid- 
state diode performance was improved 
by the use of other semiconductor 
materials with better purity as well as 
different contact materials. 

Some of the improved materials in¬ 
cluded but were not limited to copper 
oxide, carborundum, and selenium. 
Later yet, higher-performance materi¬ 
als such as germanium, silicon, and 
gallium arsenide became available. De¬ 
velopment of materials continues to 
this day. 

The improved point contact diodes 
performed well for many decades. 
Probably two of the most famous 
packaged point contact diodes were 
the 1N21 and 1N34 types, which are 
still in widespread use today. However, 


point contact diodes usually have limit¬ 
ed current handling capacity and are 
difficult to reproduce in large quanti¬ 
ties at low cost. They also are very 
fragile both mechanically and electri- 
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ANTENNA POLARITY SWITCHER MODEL APS-1 


The APS-1 is a self-contained control head designed to allow 
remote polarity switching of circular antennas such as the 
Mirage/KLM range of crossed yagis. 


**OLAWTY —» 






The APS-1 may be powered by the power adaptor (included) or may alternately be powered from a vehicle or other 13-17 VDC source. 

In addition to switt hable outputs for two antennas, the APS-1 also contains a 6-13 volt regulated DC power supply. This feature is 
designed foi powering items such as preamplifiers, VHF/UHF converters, ele.. but may also be used whenever a low-current stabilized 
variable voltage source is required. 

• 

SPECIF 1CAJ IONS: 

Power Requirement (AC) .117V ± 10% AC 50/60 Hz 15 Watt 

Power Requirement (DC).11-16 VDC 500 mA 

Outputs.Two 12 VDC unregulated, switched (antenna relay supply). 

One 6-13 VDC variable regulated auxiliary supply. 

lolal output current 500 mA with AC transformer that is included. 1 amp with optional high current transformer or external DC supply. 
This unit has our popular five (51 year warranty. 


P.O. BOX 1000 


MORGAN HILL, CALIFORNIA 95037 


(408) 779-7363 


DESIGN EVOLUTION IN RF P.A.’s 

Now with 
> GaAs FET 
Preamp 


• Linear (all mode) RF power amp with 
automatic T/R switching (adjustable de¬ 
lay). Amplifier useable with drive powers 
as low as V> watt 

• Receive preamp option, featuring GaAs 
FETS (lowest noise figure, better IMD) 
Device NF typically 5 dB 

• Thermal shutdown protection incor¬ 
porated 

• Remote control capability built-in 

• Rugged components and construction 
provide for superior product quality and 
performance 

• All models include a complete operating/ 
service manual and carry a lactory war¬ 
ranty on all components 

• Designed to ICAS ratings, meets FCC part 
97 regulations 

• Approximate size is 2 8 x 5 8 x 10 5" and 
weight is 5 lbs. 

Specific at ions/price sublect to change 


051 OH 50-54 
1410 144-148 

I410G 144-148 

TTT? 144-148 

I41ZG 144-148 


l f«tM-7Jl»Wll<Il|»tM 


441QG 420450 

4412 420450 

4412G 420-450 

1 Models with G suffix have GaAs FET pre¬ 
amps Non-G suffix units have no preamp. 

2 Covers full amateur band Specify 10 MHz 
Bandwidth for 420-450 MHz Amplifier 


+ SEND FOP FURTHER INFORMATION ★ 

_ TE SYSTEMS 

P.O. Box 25845 

qvctcmc Los Angeles. CA 90025 
SYSTEMS) (213)47£K)591 


This publication is 
available in microform 
from University 
Microfilms 
International 


Pliuifti* send information about thenn litlon 


Company'Institution 


Call toU-fnst! BOO-521 (044 InMuhipan. 

Alaska amt Hawaii rail uillirct 313-761-4700 Or 
mail inquiry to University Mtrrofilms International 
300 North 7>wb Road Ami Arbor, Ml 46106 
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cally because the contact wire and 
junction are so small. 

junction diodes 

Fortunately an important technolog¬ 
ical breakthrough occurred when the 
Planar™ semiconductor manufactur¬ 
ing process was developed by Fairchild 
Semiconductor in the late 1950s. This 
patented process is now widely used 
to manufacture junction diodes, which 
offer both economy and repeatable 
electrical characteristics. 

Most junction diodes are available in 
two geometries, planar and mesa. The 
typical planar geometry, shown in fig. 
IB, resembles a flat plane. Note that 
the top of the diode is usually covered 
with a thermal oxide or overlay that 
adds some additional stray capacitance 
to the diode. This oxide is a result of 
passivation, a process meant to help 
seal the diode against external mois¬ 
ture and impurities. 

The mesa geometry (fig. 1C), a var¬ 
iation of the planar type, was pi¬ 
oneered by Motorola, ostensibly to 
lower the capacitance across the junc¬ 
tion of the diode. It supposedly takes 
its name from the geological mesa, a 
steep-sided hill with a flat top. I've also 
been told, however, that this geome¬ 
try was named after the city where it 
was conceived — Mesa, Arizona — 
rather than from its apparent shape. 

Usually less fragile than point con¬ 
tact types, junction diodes can be 
designed to have large current han¬ 
dling capacity. Many thousands of 
these diodes can be easily manufac¬ 
tured simultaneously on a single 2, 3 
or 6-inch diameter semiconductor wa¬ 
fer and later divided into individual 
units. 

Schottky diodes 

By now you're probably wondering 
why I haven't mentioned the Schottky 
barrier or "hot carrier" diode. The rea¬ 
son is that it's a more recent configu¬ 
ration that works on an entirely 
different principle than the previously 
mentioned diodes. 

The diodes discussed so far operate 
on the principle of minority carrier cur¬ 
rent, where the actual junction of the 


diode is buried within the semiconduc¬ 
tor material. The hot carrier diode 
works on the principle of majority car¬ 
rier current, where the rectification 
takes place right at the junction of the 
two materials. 

The hot carrier diode was first the¬ 
orized in 1938 by W. Schottky, 1 who 
described an idealized diode that 
would consist of metal contacts on a 
semiconductor material. The hot car¬ 
rier diode as we know it today wasn't 
produced commercially until the 
mid-1960s. It uses the planar process 
but a different metalization scheme 
(fig. ID). 

electrical parameters of 
solid-state diodes 

Let's first review some of the major 
characteristics of semiconductor di¬ 
odes and the materials used to pro¬ 
duce them. The most important elec¬ 
trical parameters of a semiconductor 
diode usually are forward voltage drop, 
reverse breakdown voltage, junction 
capacitance, and current handling ca¬ 
pacity. 

The forward voltage characteristic 
of a diode is a very important parame¬ 
ter. Often referred to as the "barrier" 
voltage or forward "knee," forward 
voltage is the minimum voltage re¬ 
quired for a specific current to flow in 
the diode. In point contact diodes, this 
barrier voltage can approach zero 
volts. But in junction diodes, the bar¬ 
rier voltage is primarily a function of 
the solid-state material and the resis¬ 
tance of the metal contacts used to 
form the diode. 

semiconductor materials 

The most common semiconductor 
materials presently used in the 
manufacturing of junction diodes are 
germanium, silicon, and gallium ar¬ 
senide. Germanium has the lowest 
barrier voltage, typically 0.3 volts at 1 
milliampere of forward current at room 
temperature. However, germanium 
has poor thermal stability, especially as 
temperature increases. 

Silicon is surely the most common 
semiconductor diode material in use 
today. When used in junction diodes 


it has a medium barrier voltage of 
about 0.6 volts at 1 milliampere. Sili¬ 
con is plentiful, inexpensive to pro¬ 
duce, easy to use, has good cutoff 
frequencies (typically greater than 10 
GHz), and reasonable thermal stability. 

The use of gallium arsenide in di¬ 
odes is more recent. It is often used 
in the microwave and millimeter-wave 
spectrum since it has a much higher 
mobility and hence a higher cutoff fre¬ 
quency than either germanium or sili¬ 
con. Its barrier voltage is high, typically 
around 1.1 volts. 

The barrier voltage of a hot carrier 
diode is influenced by the semiconduc¬ 
tor material as well as by the metaliza¬ 
tion contact materials. By changing 
the contact metals to the semiconduc¬ 
tor material, the barrier voltage can be 
altered. 

Hot carrier diodes usually use either 
silicon or gallium arsenide for the semi¬ 
conductor material. Silicon hot carri¬ 
er diodes have a typical barrier voltage 
of 0.3 volts, about half that of a typi¬ 
cal silicon junction diode. Furthermore, 
hot carrier diodes can now be made 
with almost no barrier voltage. These 
devices are usually used as detectors 
and are often referred to as "zero- 
biased Schottkys". 

For comparison, the typical low- 
level forward voltage versus current 
characteristics of point contact and 
junction diodes using germanium, sili¬ 
con, and gallium arsenide are shown 
on the graph in fig. 2. Zero-biased as 
well as low, medium, and high barrier 
silicon hot carrier diodes are also 
shown. 

Notice in fig. 2 that as the current 
increases, the forward voltage drop 
across the diode increases. This is true 
because as current increases, there is 
an additional voltage drop across the 
total series resistance, R T . 

This total resistance is the sum of 
the series resistance, Rs, and the junc¬ 
tion resistance, Rj, of a diode. This is 
shown schematically in fig. 3 and in 
eqn. 1 below. 

Rt=Rs + Rj ( 1 ) 

where Rt, Rs, and Rj are in ohms. Rs 
is primarily a function of the resistance 
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fig. 3. Equivalent circuit for a typical diode. Cj is junction capacitance. C Q is the over¬ 
lay or passivation capacitance, C p is package capacitance (if package is used), L s is 
series inductance of package, Rj is junction resistance, and R s is series metalization 
and bonding resistance. 


of the connecting wire and the metali- 
zation resistance of the semiconduc¬ 
tor material. Rj is a function of the 
forward current in the diode junction 
and can be approximated by: 

( 2 ) 

It 

where It is the total current in the di¬ 
ode in milliamperes. 

For instance, if the series resistance, 
Rs, of a diode is 5 ohms and the for¬ 
ward current is 1.0 milliampere, the to¬ 
tal resistance of the diode, Rj, will be 
approximately 31 ohms. At 10 milliam¬ 
peres of forward current, the total re¬ 
sistance will drop to about 7.6 ohms. 

R T is very important since the 
higher the series resistance, the higher 
the voltage drop across the diode, and 
the lower the efficiency (especially at 
small signal levels). High series resis¬ 
tance also means that more power will 
be dissipated as heat in the diode. 

It can be shown that to lower the 
forward resistance and raise the cur¬ 
rent handling capacity of a diode, the 
area of the semiconductor material 
must be increased. However, this 
usually increases the junction capaci¬ 
tance and hence decreases the maxi¬ 
mum frequency of operation. 

breakdown voltage 

Reverse breakdown voltage is an¬ 
other very important electrical param¬ 
eter of a semiconductor diode. Typi¬ 
cally speaking, at low reverse voltage 
little (perhaps microamperes) or no re¬ 
verse current flows through the diode. 

Each diode has a specific reverse 
breakdown voltage at which the junc¬ 
tion avalanches and high current flows, 
limited only by the resistance of the di¬ 
ode itself arid any external resistance 
in series with the power source. If this 
avalanche current is not sufficiently 
limited, the diode will be destroyed 
quickly. 

The reverse breakdown voltage of a 
diode is a function of the material and 
the metalization. Figure 4 shows some 
typical breakdown voltages versus 
type of diodes. Generally ^peaking, it 
is only a few volts on the point con¬ 
tact and zero-biased hot carrier diodes 
used for low-level signal detection. On 


the other hand, power supply rectifi¬ 
ers can have high reverse breakdown 
into the hundreds of volts. 

diode capacitance 

One of the most important para¬ 
meters for high frequency operation is 
the total capacitance across the diode, 
C T . 

This capacitance is: 

Ct = Cj + Co + Cp 
Referring to the equivalent circuit of a 
diode in fig. 3, Cj is the junction ca¬ 


pacitance, Co is the overlay capaci¬ 
tance (usually kept to a minimum, as 
described earlier), and Cp is the capac¬ 
itance due to the package (if any), all 
in pF. 

Package and overlay capacitance 
are fixed quantities, but junction ca¬ 
pacitance decreases to some nominal 
value when the diode is reverse- 
biased. For detector and mixer diodes, 
this capacitance is usually measured at 
zero volts or at some low reverse volt¬ 
age — for example, 1 to 4 volts (de¬ 
pending on the reverse breakdown 
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YOU ALREADY OWN 75% OF A 
COLOR VIDEO STATION 



It’s true. With your transceiver, antenna, television set and 
audio tape recorder, you already have 75% of what’s 
required to receive and 
color video world-wide! 


Adda I robot \ Video Transceiver 
and your station is complete. 


^ 215 


Thousands of amateur video operators around the world are 
exchanges beautiful color images every day. Whether your 
favorite mode is SSB or FM or AM—direct, via repeater or 
satellite—you can join in 
the high-tech fun with¬ 
out modifying your 
present equipment. Just 
add a Robot to your 
station! 


|robot] 

ROBOT RESEARCH, INC. 

7591 Convoy Court 
San Diego, California 92111 
Phone (619)279-9430 


Please send me the following Robot equipment. I understand that If I am 
disatisfied for any reason, I can return the unit and receive a full refund 

□ 1200C high resolution video transceiver S1295 

□ 450C standard resolution $795 

□ 400C upgrade kit S395 

□ More Information 


Name_ 

Address, 
City_ 


. Call. 


-Zip. 


□ COO 

□ Enclosed check or money order $_ 

□ MC □ VISA *_ 


Exp Date:, 

























TOP-OF-THE LINE 
HF TRANSCEIVER 

GREAT PRICE. CALL 


KENWOOD 

TR-2600A gt 

SUPER j© 
SALE! 


A few left at 

$ 269.95 ^ 

plus free spare PB-26 


• Updated novice-voce questions 

• 6 stereo code & theory cassette tapes 

• 2 text nooks code oscillator key & battery 

• Color Ham Bands wait chart & frequency list 

• Sealed novice exam lor a Ham tnend to give you the 
code S theory test m your home 

• FCC license aipphcatnn tomis & instructions to youi 
examiner Ideal for spouse A the kids! 

$49.95 


UTLET ' 

LARGEST HAM OUTLET IN THE WORLD 


STORE BUYING POWER 


KENWOOD TS-940S 


MA-40 

40" TUBULAR TOWER 

424$ SALE' $549 
MA-550* 

55 TUBULAR TOWER 

44545-SALE! $899 

• Handles 10 sq ft at 50 mph 

• Pleases nerghbors with 1 ^ 

^ tubular streamlined look 

5 eTX-455 

55’ FREESTANDING 

✓ CRANK UP J- 

• Handles 18 sq ft at 50 mph a 

* • No guying required 

y • Extra-strength Construction 

• Can add raising and motor 

drive accessories ^v^m**#** 

WARS TMor n*t 

IN STOCK FOR QUICK DELIVERY 
OTHER MODELS AT GREAT PRICES 


hy-gain 

CRANKUPSALE! 

Single Strength 

(handles 9 sq. ft.) 
HG37SS - 37’ Tower 
HG52SS - 5?’ Tower 


plate 

e No guying required 
• Hot dip galvanized 


KENWOOD 

R-5000 


High Performance Receiver 


LOW PRICE! 


% ms§u j 

».FT-727R 




5w Dual Band 
2m 4-10 MHz 1 


Enhanced Version 
Now Available! 

GREAT PRICE! 


30 w in. 160w out. 


From the Originator of the 
QUALITY VHF AMP/PREAMP COMBO! 


All Major Brands in Stock Now 
CALL TOLL FREE (800) 854-6046 

B Toll tree Including Hawaii Phone Hrs 7 00 am to 5:30 p m. Pacific Time. California. Arizona and Georgia customers call or visit nearest store 
California. Arizona and Georgia residents please add sales tax Prices specifications, descriptions subject to change without notice 
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February is 
ICOM Month 


Burlingame 

Anaheim 


San Diego 
Phoenix 


w 

OWLET 

LARGEST HAM OUTLET IN THE WORLD > 


STORE BUYING POWER 


ICOM IC-R7000 E3 ICOM ( 

IC-275A/275H 


9 O O 




ICOM IC-1271A 



§§■ - 

.•"I 

1 ~> 


25 MHz-1300 MHz 

IN STOCK FOR 
IMMEDIATE DELIVERY 


o ICOM 

IC-28A/28H 


2-METER MOBILES 

IC-28A (25w) IC-28H (45w) 

LOW PRICE! 


1.2 GHz Transceiver 
The First Full-featured 
1240-1300 MHz Transceiver 

ARE YOU READY FOR 
1.2 GHz OPERATION? 


fcT; 



■■1 1 




i ■ 


f Eng icom 


HAND-HELD 

VHF/UHF 


o ICOM IC-735 


■ w u 1 

fft'lKVI 



The Latest in ICOM's Long 
Line of HF Transceivers 

CALL FOR LOW, LOW PRICE 


Oakland 

Atlanta 

ZOth Van Nuys 

Special pricing will be honored at 
all of our locations for the entire 
month of February 

On the designated date at the 
above locations: 

• Free prize drawing each hour 

• Grand prize drawing 

(must be present lo legister and winl 

• ICOM personnel available to 
demonstrate equipment 


IC-02AT IC-2AT _ AT 
IC-04AT IC-4AT ,C - 3AT 


E3 icom 

IC-/t2A//t2AT 




Mini 

Hand-Held 

^ AT Model 
w/ TT Pad 

GREAT 

PRICE! 


Bob Ferrtro W6HJ 

President 

Jim Rafferty N6RJ 

VP So Calif Div 
Anaheim Mgr 


All Major Brands in Stock Now! 

U 

CALL TOLL FREE (800) 854-6046 

toll Iree including Hawaii Phone Hrs 7 00 am to 5:30 p m Pacific Time Calilorma. Arizona and Georgia cusiomers call or viiil nearesl store 
California. Arizona and Georgia residents please add sales lai Prices specilicalions. descriptions subject to change wilhoul notice 


ANAHEIM. CA 92801 

2620 W La Palma 
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Between Disneyland & 

Knotts Berry Farm 

ATLANTA. GA 30340 

6071 Buford Hwv 
(404) 263-0700 
Neil Mgr KC4MJ 
Doraville 1 mi north ol I 285 


BURLINGAME. CA 94010 

999 Howard Ave 
(415) 34? 5757 
George. Mgr WB6DSV 
5 miles south on 101 from SF0 

OAKLAND. CA 94606 

2210 Livmaston SI 
-415) 534 5757 
A' Mg< WA6SYK 
17N-5W Ave /17$-16th Ave 


PHOENIX. AZ 85015 

170? W Camelback Rd 
(602) 242 3515 
Bob, K7RDH 
East of Hwy 17 

SAN DIEGO. CA 92123 

5375 Kearny Villa Rd 

(619) 560 4900 

Tom Mgr KM6K 

Hwy 163 & Claremont Mesa Blvd 


VAN NUYS. CA 91401 

6265 Sepulveda Blvd 
(818) 988 221? 

At Mgr K6YRA 
San Diego fwy 
at Victory Blvd 

STORE HOURS 
10 AM-5:30 PM 
CLOSED SUNDAYS 
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□PTOelectronics inc 



MasterCard 


FREQUENCY 

COUNTERS 


8 LED DIGITS • 2 GATE TIMES 
ANODIZED ALUMINUM CABINET 
INTERNAL NI-CAD BATTERIES INCLUDED 
AC ADAPTER/CHARGER INCLUDED 


EXCELLENT SENSITIVITY 
& ACCURACY 


AC-DC • PORTABLE 
OPERATION 


M ^ AC ADAPTER 

_ _ '* A CHARGER 

0I2OOH ].2 GHZ ^ 

Small enough to fit into a shirt pocket, our new 12 GHz and 1.3 GHz. 8 digit freguency counters are not toysl 
They can actually out perform units many times their size and pricel Included are rechargeable Ni-Cad batteries 
installed inside the unit for hours of portable, cordless operation The batteries are easily recharged using the AC 
adapter/charger supplied with the unit 

The excellent sensitivity of the 1200H makes it ideal for use with the telescoping RF pick-up antenna; 
accurately and easily measure transmit freguencies from handheld, fixed, or mobile radios such as: Police, 
firefighters. Ham. taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating hidden 
'bug" transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe 
for measuring clock freguencies in computers, various digital circuitry or oscillators. Can be built into transmit¬ 
ters, signal generators and other devices to accurately monitor frequency. 

The size, price and performance of these new instruments make them indispensible for technicians, engineers, j 
schools, Hams,- CBers. electronic hobbyists, short wave listeners, law enforcement personnel and many others. A 


H200HKC Model I200H in kit form. 1-1200 MHz counter complete including 
all parts, cabinet. Ni-Cad batteries. AC adapter-battery charger and 
instructions * 

#1200HC Model I200H factory assembled 1-1200 MHz counter tested and 

calibrated, complete including ISJi-Cad batteries and AC adapter/battery 
charger 

#1300HC Model I300H factory assembled 1-1300 MHz counter, tested and 

calibrated, complete including Ni-Cad batteries and AC adapter/battery 
charger *1 

ACCESSORIES: 


Telescoping RF pick-up antenna with BNC connector 
Probe, direct connection 50 ohm, BNC connector 

Carrying case, black vinyl with zipper opening Will hold a counter and 
accessories 


ORDER FACTORY DIRECT 


FLA (305) 771-2050 


AVAILABLE NOW! 


OPTOvIvctronics inc 

5821 N.E. 14th Avenue 
Ft. Lauderdale, Florida 33334 


Orders to US and Canada add 5% of total | S2 min.. S10 max) 
Florida residents add 5% sales tax. COD fee S2. 




voltage of the diode). The total capac¬ 
itance of a typical UHF hot carrier di¬ 
ode versus bias voltage is shown in 

fig. 5. 

The effect of the total capacitance 
on the operation of a diode can be en¬ 
visioned intuitively. The greater the 
shunt capacitance, the more likely that 
the signal entering the diode will by¬ 
pass the junction resistance, where it 
can offer the most rectification. There¬ 
fore the greater the total capacitance 
across the diode, the lower the maxi¬ 
mum frequency of operation. The 
maximum frequency of operation ver¬ 
sus junction capacitance for a typical 
hot carrier detector diode can be esti¬ 
mated based on the data shown in 
table 1. 

tuning diodes 

Capacitance in the junction of a di¬ 
ode is not always bad. If the semicon¬ 
ductor material is properly doped, a 
diode can be developed and used as 
a voltage-variable capacitor or tuning 
diode, which is often referred to as a 


Table 1. Typical maximum recommend¬ 
ed junction capacitance versus maxi¬ 
mum frequency of operation for hot 
carrier detector and mixer diodes. 


Maximum 

Maximum 

Frequency 

Cj 

in GHz 

in pF 

0.1 

0.7 

0.3 

0.6 

1.0 

0.45 

3.0 

0.35 

10.0 

0.2 2 


"varactor" diode. Varactors are used 
in modulators, tuned filters, voltage- 
controlled oscillators, and frequency 
multipliers. 

There are two major types of varac¬ 
tor diodes, abrupt and hyper-abrupt 
junction. In the abrupt junction type, 
the capacitance versus reverse voltage 
follows a logarithmic characteristic as 
shown in fig. 5. 

Abrupt junction diodes are most of¬ 
ten used where high Q and a moder¬ 


ate (i.e., 2:1 or 3:1) capacitance tuning 
ratio is acceptable. Most abrupt junc¬ 
tion diodes are specified at a nominal 
capacitance with - 4.0 volts applied 
across the junction, a defined tuning 
ratio, and Q at a specified frequency. 
The Q of a diode increases as fre¬ 
quency and the capacitance decreases. 
It is seldom desirable to operate a 
varactor diode with low reverse vol¬ 
tages (1.0 volts or less) since the di¬ 
ode may begin to rectify. 

Hyper-abrupt junction diodes are 
most often used where very large (i.e., 
greater than 3:1) tuning ratios are re¬ 
quired. Tuning ratios approaching 10:1 
are possible. Hyper-abrupt varactors 
typically have lower reverse break¬ 
down voltage specifications, are more 
sensitive to temperature variations, 
and usually have a lower Q than 
equivalent abrupt junction diodes. Fur¬ 
thermore, they are usually operated 
over a narrower tuning voltage range. 
For comparison, a typical hyper-abrupt 
tuning capacitance versus reverse volt¬ 
age characteristic is shown in fig. 5. 

diode packages 

In extremely demanding applica¬ 
tions, diodes are often used in chip 
form because this tends to lessen any 
parasitic elements in the operation of 
the diode. But this isn't always desira¬ 
ble, especially for Amateurs. Unpack¬ 
aged diodes are small, fragile, and 
difficult to handle. Furthermore, they're 
often not hermetic, even when pas¬ 
sivated. 

As a result, most Amateurs prefer to 
use packaged diodes, which are not 
only easier to handle but also general¬ 
ly easy to remove or change if that be¬ 
comes necessary. Therefore, it is very 
important that due consideration be 
given to the choice of the package. 

One of the oldest semiconductor di¬ 
ode packages is the so-called 1N21 
style, as mentioned above (fig. 6A). 
Polarity is usually marked on the pack¬ 
age. In some versions, the diode pack¬ 
age can actually be separated into two 
pieces and reversed if the opposite 
polarity is desired. This package is 
most often used for older and replace¬ 
ment point contact diodes. 
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Call Rally Dennis 
(603) 878-1441 
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TELEWAVE ANTENNAS 

HAVE YOU EVER SEEN A MILLENNIUM SEAL? 




The Land Mobile Communication 
industry recognizes the open dipole 
base station antenna, with a direct feed 
to each clement, as the most versatile 
and efficent gain antenna available 
Why doesn't everyone use this type of 
antenna? The answer is obvious; 
DURABILITY The antennas supplied by 
major manufacturers of Open Dipole 
Antennas to the communications 
market today, hjve one common fault. 
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the problem has been solved by 
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permanent protective bond on the 
cable junctions that long outlasts all 
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application of our black epoxy coating 
over the alodined aluminum surface 
sets a new stundard for the 
communications industry. Tclewave is 
a full line supplier of all types of 
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fiber glass, and yagi antennas. We also 
offer a full compliment of 
communications cables and connectors 
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meet every installation requirement 
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fig. 5. Diode capacitance versus bias voltage: (A) VHF hot carrier detector: (B) abrupt 
junction: (C) hyper abrupt junction. 





By far one of the most common di¬ 
ode packages used by Amateurs is the 
glass or plastic axial lead type (fig. 
6B). The diode substrate is bonded to 
one lead of the package. The other 
package lead may be bonded by ther¬ 
mocompression to the other side of 
the diode lead if high reliability is re¬ 
quired. Where economy is important, 
the second lead is usually attached to 
the diode with a whisker or pressure- 
type lead, which is often referred to as 
a "C" spring. This package usually has 
low shunt capacitance. However, it 
also has high (i.e., at least several 
nanohenries) series inductance shown 
as Ls in the diode equivalent circuit in 
fig. 3. 

Another popular type of package is 
the microwave pill. Used where dissi¬ 
pation or extremely low inductance 
contact is required, it is shown in one 
form in fig. 6C. If heat is a real prob¬ 
lem, the base of the package may be 


threaded as shown in fig. 6D. 

Stripline pill type packages are also 
used (fig. 6E). In special situations, the 
beamlead diode is popular because it 
has the diode integrated into the leads 
as shown in fig. 6F. However, this 
type of diode mounting may also be 
difficult to handle because it's so small 
and fragile. 

The choice of the proper package 
for a microwave diode is very impor¬ 
tant. Hundreds of different'diode pack¬ 
ages are now in common use. Each 
one has its advantages and disadvan¬ 
tages. When cost is important, some 
compromise in performance may be 
justified. However, in applications 
where the ultimate in performance is 
required, the package will be costly 
and perhaps difficult to use. 

summary 

In this month's column we dis¬ 
cussed the basic electrical and 






fig. 6. Some typical diode packages: (A) 
1N21 type: IBI axial lead glass or plastic 
type: (C| microwave pill: (01 microwave 
pill threaded post: (El stripline: (F) 
beamlead. 
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CALLING HOURS: 

1 I AM — 3 PM orders 
6 PM — 10 PM technical 
EST. 


mechanical properties of VHF/UHF 
and microwave solid-state diodes. 
Other less well-known properties must 
be understood before you can choose 
the appropriate diodes for specific ap¬ 
plications; some of these properties 
will be discussed next month. Other 
types of diodes suitable for specific ap¬ 
plications will also be discussed. See 
you next month! 

new dx records 

In last month's column we updated 
all the latest North American DX 
records. 2 But as the January issue 
went to press, two more records were 
broken! 

As predicted in that column, the 
33-cm (903 MHz) record was further 
extended. On September 14, 1986, a 
Georgia VHF/UHF contest group sign¬ 
ing WS4F/4, operating from Mount 
Toxaway, North Carolina (EM85MN), 
worked W40DW in Niceville, Florida 
(EM60SM). This extends the 33-cm 
tropo DX record to 377 miles (606 
kilometers). Congratulations to all in¬ 
volved. 

I have also just been informed that 
the North American 9-cm (3456 MHz) 
tropo DX record was also broken by 
a comfortable margin when WB5LUA/5 
in Mena, Arkansas, worked WA5TNY/5 
in Fairy, Texas. I hope to include all 
the details on this contact in next 
month's column. Congratulations to Al 
and Rick! 

Important VHF/UHF Events: 

February 25: EME perigee 

March 21: ±2 weeks. Optimum time for 

TE propagation 
March 24: EME perigee 

references 

1 W. Schoitky, "Naturwissenschaflen," Z. Physics, 
Volume 26, 1938, page 843. 

2. Joe Reisert, W1JR, "VHF/UHF World: Microwave 
and Millimeter-Wave Update." ham radio, January, 
1987, page 63. 
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Yagi Antenna Design is based on the series in Ham 
Radio Magazine by the late Dr. James L. Lawson, W2PV 
Jim was a highly competitive person and this carried 
through to his Amateur Radio hobby and work with 
antennas. Although this book is primarily the work of the 
author, credit should be given to its editors: Bill Myers, 
K1GQ; Clarke Greene, K1JX;and Mark Wilson, AA2Z. This 
ARRL publication stands to be a "classic" that should be 
added to every radio amateur’s technical library. The book 
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quality textbook paper. There are over 210 pages of 
detailed information on Yagi design. For more detail, refer 
to the column at right. The retail price is $15.00. Please add 
$2.50 ($3.50 for UPS) for postage and handling. Also avail¬ 
able at your favorite ARRL dealer. 

The American Radio Relay League, Inc. 

225 Main St., Newington, CT 06111 
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testing components 

A basic question often asked is how 
to test diodes. You can use an ohm- 
meter to measure the diode's resis¬ 
tance in both directions. If the diode 
conducts current in only one direction, 
you'll find — as expected — a large, 
seemingly infinite resistance when the 
ohmmeter probes reverse-bias the 
diode under test. When the probes 
forward-bias it, you'll find a very low 
resistance. 

For small signal diodes, use the 
X100 or X1000 scales of a VOM; for 
power supply rectifiers, use the XI 
scale. Note the values obtained in 
both directions. The positive (the red 
lead, normally) should show low resis¬ 
tance; the second reading (with leads 
reversed) should be very much higher 
than the first. 

What does "very much higher" 
mean? When I first started out as an 
apprentice technician in 1959, seleni¬ 
um rectifiers showed only a 2:1 ratio 
between forward and reverse resis¬ 
tances; 500-mA silicon rectifiers 
(which were all in "top-hat" packages 
in those days) showed 5:1 or so. Later, 
the 1 N4xxx-series devices showed 10:1 
or greater. Similarly, germanium small 
signal diodes (1N34, 1N60, etc.) 
showed 5:1 when good, while silicon 
devices (1N23, 1N914, 1N4148, etc.) 
showed 10:1. Modern varieties of 
these same diodes show 100:1, ac¬ 
cording to ohmmeter tests that I ran 
for this article. Keep the older values 
in mind, however, because "antique" 
diodes tend to show up in bargain 
packs, in older equipment under 
repair, and in hamfest "specials". 

testing SCRs 

Although silicon controlled rectifiers 
(SCRs) can be tested with an ohm¬ 


meter in a similar manner, it's first 
necessary to determine whether or not 
the gate of the SCR is capable of con¬ 
trolling the diode. Three questions 
must be asked. Will the gate turn on 
the device? Does the SCR act like a 
regular diode after turn-on? And does 
it turn off when the current drops be¬ 
low a certain value? 



The gate circuit can be tested by 
connecting the positive ohmmeter 
probe to the SCR's anode and then 
taking a resistor (experiment with the 
value, which depends upon turn-on 
current of the SCR) and connecting it 
between the anode and gate. The 
resistance of the SCR should be high 
before the resistor is connected, and 
low afterwards. After turn-on, remove 
the resistor. The SCR should still con¬ 
duct. Disconnect the positive probe 
and then reconnect it. If the SCR is 
good, the resistance will again be high. 


Note: this method works only on low- 
current SCRs; the ohmmeter current 
is less than the hold-on current of high- 
amperage SCR devices. 

Because other (parallel) circuit 
resistances can affect results, testing 
diodes with an ohmmeter is done out 
of circuit. When troubleshooting, dis¬ 
connect one end of the diode before 
attempting to test. In dc power sup¬ 
plies, there are good reasons to dis¬ 
connect both ends of the diode under 
test. Stored charges, even in low- 
voltage circuits, can destroy the diode 
— or even the ohmmeter — in the 
event of a mistake. Considering the 
voltages present in high-voltage pow¬ 
er supplies, it can also be dangerous. 

VOM versus DMM 

VOMs typically used a 1.5-volt bat¬ 
tery in the ohmmeter circuit. Bench 
model vacuum tube voltmeters (VTVM) 
also used 1,5-volt batteries (or electron¬ 
ic power supplies in a very few models) 
for the ohmmeter, even though they 
were also powered from the 110-volt 
ac line. Be careful when using ancient 
VOM/VTVM instruments, by the way; 
some pre-1955 models used 22.5-volt 
batteries for the ohmmeter, and these 
instruments will blow every diode you 
try to test. Suspect this as the cause 
if you're using an older instrument, or 
if every diode you test seems to be 
shorted (they are!). 

Modern digital multimeters typical¬ 
ly use low-voltage sources for the 
ohmmeter function. The voltage lev¬ 
els used won't forward-bias the diode, 
so the diode will test open. Most in¬ 
struments of recent design have a 
"high-power" ohmmeter function spe¬ 
cifically for testing diodes. The high- 
power function will sometimes be 
marked, but in most instruments it's 
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designated on the function switch with 
just a diode symbol. On a few instru 
ments, a Hi/Lo Ohms switch is used 
for exactly the same purpose. 

One reader wrote to ask why differ 
ent meters give different readings in di- 
ode testing. This is because different 
meters use different voltage sources 
and have different internal circuit 
resistances. This same effect is seen 
when switching scales on the same 
ohmmeter. 

matching diodes 

Matched diodes are needed in a va¬ 
riety of circuits for example, in ratio 
detectors, in discriminators and other 
fm demodulators, and in quadrature 
phase detectors, which are used in in¬ 
strumentation applications. With mod¬ 
ern diodes and most circuits (note the 
caveats!), diode matching isn't neces 
sary unless you're trying to squeeze 
every last little drop of performance 
out of the circuit. Some replacement 
part manufacturers offer matched 
pairs of 1N60 diodes for high fidelity 
fm tuners; in communications applica¬ 
tions, diode matching is only rarely im¬ 
portant. 

If you feel you must match diodes, 
use an ohmmeter to measure the for¬ 
ward and reverse resistances of several 
diodes, selecting those with the closest 
resistance readings. 

build a simple 
diode curve tracer 

Figure 1 shows a method by which 
an oscilloscope can be used to trace 
the I vs. V curve of a PN junction 
diode. Transformer T1 is a low vol¬ 
tage filament transformer. I used a 
25.6-VAC, 300 mA model, but any¬ 
thing from 6.3 VAC to 26 VAC can be 
used. The high resistances, effective¬ 
ly in series with the diode under test, 
prevent burn-out. Figure 2 shows 
several oscilloscope traces under vari¬ 
ous conditions. Figure 2A shows the 
normal diode trace for a good 1N914; 
fig. 2B shows the trace for an open 
diode. Figure 2C shows a shorted di¬ 
ode, and fig. 2D, a very leaky diode 
(simulated by shunting 2.2 k across 
the 1N914). 


additional notes on 
transistor substitution 

In recent columns I September and 
October, 19861 we discussed transis¬ 
tor substitution. A reader from Califor¬ 
nia reminded me of something I'd seen 
in repair shops a decade ago but for¬ 
gotten. When dealing with older equip¬ 
ment, or with project circuits designed 
more than 20 years ago. be careful in 
making substitutions with modern 
devices. In fact, you can even run into 
problems with transistors of the same 
type number, but of modern manufac¬ 
ture. The problem is two fold. 

First, older transistors didn't attain 
the frequency specs that modern tran¬ 
sistors do. Even though recently manu 
factured units may have the same type 
number, they'll now have a much 
higher frequency response. This situ 
ation is especially likely when using a 
substitute from a replacement line. 




where the original type is no longer 
available but a "better" substitute is 
offered. Years ago, circuit designers 
didn't have to worry as much about 
layout and stabilization because the 
transistor was self-limiting. At frequen¬ 
cies where oscillation could occur with 
a high-frequency device, the gain was 
too low to support Barkhausen's criter¬ 
ia for oscillation; that isn't the case to 
day. If a high frequency transistor is 
substituted for an older device, it might 
oscillate. 

Second, the C-E, C-B and B-E leak¬ 
age resistances were much worse in 
older devices, and designers had to 
compensate for these parallel resis 
tances in the circuits. As a result, a cir¬ 
cuit that is properly biased using older 
devices is not properly biased for the 
modern replacement. In the late 1960s 
I worked in a car radio shop after en 
gineering school every day. I once 




fig. 2. Oscilloscope used as diode curve tracer: (A) good diode (1N914); IB) open diode; 
(C) shorted diode: ID) leaky diode. 
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Super ComShack 64 

Repeater Controller/Oual Remote/Rutopatch 


[system cont r ol iniariagl 


CODE PRACTICE 
GENERATOR WITH 
VOICE READBACK 
INCLUDED!TURN 
IT ON WITH YOUR 
ACCESS CODE! 



Super Repeater Controller 

♦Remotely programable with Touchtones/ change up 
to 9 sets of access codes & parameters from H.T I 
♦Synthesized speech consisting of high quality 
male or female digitized human voice 
♦Dual Remote base (H.F. and V.H.F.) 

♦Autopatch and Repeater Controller 
♦Programable CW or voice ID and courtesy beep 
♦Automatic voice clock & activity timers 
♦Multiple commands can be executed at once 
(up to 16 digits per command string) 
♦Sub-audible tone compatible 
♦Alarm clock & auto-excute command string! 
♦Optional cartridge eliminates disk drive 


Dual Remote Base Specifications 

» H F. remote supports: Vaesu FT-757/767, 
Kenwood TS-440/940, Icom 1C-735 
♦2nd remote or link supports: Yaesu FT 727 ( VHF & 
UHF); Kenwood 7950/TS-2530/70 series with 
RAP 1( Remote-a-Pad) 

♦ 10 H.F. Memory channels/enter or recall 
♦Automatic USB/LSB/FM mode select 
♦Scan up/down, fast/slow, or 10Ohz steps 
♦Control CS-8 relay/latch option with master reset 

& status announcement 

♦All control inputs are voice confirmed including 
frequency, mode, scan status, time, outpuls on/off 

♦ autopatch audiable ring/page while in all modes 


Special Club Features 

•Generates random code practice @ any speed with 
voice readback after each 20 random code group' 
♦Set CW speed & pitch from your H.T. 

♦5 touchtone defined voice ID tall messages! 

Autooatch Specifications 
*300 Touchtone loadable Autodial numbers 
plus 10 Emergency Autodial (quick access) 

*300 Reverse patch call signs uploaded from 
your H.T./general or directed page modes 
♦Incoming caller receives voice message & may 
select the station to be paged with 3 digit code 
» Phone number memory readback 
♦Toll restrlct-leadlng 1 /O and 5 digit prefix 
♦Full or half duplex (repeater on/off) 

♦Storage of MCI/Sprint access codes 

♦Call waiting allows switching to second phone line 

♦Touchtones are regenerated onto the tel./speed dial 

♦Touchtone or dial pulse mode 

•Ring detected while In all remote modes 

♦Last number redial memory 

♦Single digit resets autopatch to dial tone 

V___V 


System Options 

*6 Relay control (CS-8) $ 79.95 

♦ 3 DPDT 2A relays, 5 open collector outputs 

♦ user defined 2 letter function name 

♦ on/off position user defined 

♦ automatic PTT fan/blower control line enables 
when repeater or any PTT line is activated 

♦Optional CMOS auto-boot 72k EPROM Cartridge 
programmed with your parameters $99.95 
♦RAP 1 Keypad controller for VHF remote $ 149.9 5 

[model CS64 5-$549.95 (wired 8nd tested)J 
includes: computer interface, disk, cables & manual, 
duplex & simplex versions are supplied 
(some features not applicable when in simplex mode) 
(add $4.00 shipping / Ca. residents add 6*) 
MASTERCARD/VISA/CHECK/M.0./COD 

----X 

Engineering Consulting 

583 Candlewood St. 

Brea, Ca. 92621 
tel. 714-671-2009 

^ . — = J) 


Audio Blaster Module IC-02AT/IC-Q4AT/IC2AT 
Module installs inside the radio'm IS Min Boost audio to 
| I watt! Low standby drain/Corrects low audio/1000"sof 
I happy users (Works in other H.T.'s too) 

I Used by Police,fire, Emergency, when it needs to be loud! 



Touchtone to RS-232 (300 baud Interface) 

Program your computer in basic to decode multidigit "strings", 
sound alarms, observe codes , Simple to install; 1-12VDC 

/audio, includes basic program for C64 /VIC20/C126, all _ 

computers! DECODE-A-PAD [ Model DAP $89.95 


Radio under control 



Remote Keypad Rows & Columns Controller Plus Two 4 digit 
decoders (on/off)/Will control frequency of any keypad entry 
radio such as the Kenwood 7950/2530/IC04-AT Easy to install 
in parallely with existing keypad/Use with ComShack 64 as a 
freq. controller or with Pro Search rotor control box/A versatile 
board for all remote control applications. The latches may be 
used for on/off or momentary 

-REMOTE-A-PAD' [ Model RAP-1 $149,951 


Touchtone 4 Digit 
Decoder & on/off latch 
50,000 combinations 



Repeater on/off Master contro l 

Wired and tested +5 to +12 Volts/ 
User programable to 50,000 codes/ 
All 16 digits/Send code once to turn 
on, again to turn off/ Momentary & 
Latching output/drives relay/LED 
latch indicator/Optional 4 digit extra 
custom latch IC's $8.95 each/add as 
many latches as you want to your 
external board [Model T5D $59.95 


Touchtone 
Decoder Kit 

M957 Teltone 
5 to 1 2v. I5ma 
(SSI-201 compatable)/inc. 3,58 
Mhz Crystal/ 22 pin socket. Data 
Sheet, Sample circuits, decoder 
specs, all 16 touchtones, BCD/HEX. 
No filters req | Mod«l TTK $22.95 



asked a tech rep from one of the ma¬ 
jor auto radio makers why his com¬ 
pany had switched resistor values 
when the new radio used the same de¬ 
vice number in the same circuit. He ex¬ 
plained that new production transistors 
(they were Ge, not Si) were much bet¬ 
ter in terms of leakage resistance. 

Be careful. 

NOTE: If you have any tips, tech¬ 
niques, or questions you'd like to see 
discussed in this column, please con¬ 
tact K4IPV at P.O. Box 1099, Falls 
Church, Virginia 22041. 

ham radio 


short circuit 

vhf/uhf world 

The following text should accompany 
fig. 3 of WIJR's December, 1986, 
column: The boom is 1-inch square 
tubing with 0.062-inch wall. One-inch 
diameter round tubing may be direct¬ 
ly substituted, as discussed in the text, 
though with decreased mechanical 
strength. The boom should be sup¬ 
ported as discussed. All elements are 
made from 3/ 16-inch diameter alumi¬ 
num rod and pass through the boom 
with insulated shoulder washers and 
keepers as described. The ends of all 
elements should be bevelled approxi¬ 
mately 1/32 inch. The length of the 
driven element and/or the spacings 
and lengths of the T-match are not 
critical and may have to be modified 
slightly to obtain a low <1.2:1 maxi¬ 
mum) VSWR. 

Figure 3 should include the follow¬ 
ing note in the second part of the 
figure: Note 3: The UG21 connector is 
attached to the boom with an L- 
shaped aluminum plate approximate¬ 
ly 1.5 by 1/16-inch thick. Drill out two 
of the UG21 connector holes with a 
0.142-inch diameter drill. Prepare a 4:1 
(200-50 ohm) \/2 type balun made 
from an 11.0-inch piece of 0.141 -inch 
diameter, 50-ohm semirigid coax with 
3/8 inch of the outer tubing stripped 
off each end and 1/4 inch of PTFE re¬ 
moved for connection to the T-match. 
Bend the coax in a "U" shape and 
pass the two ends through the two 
drilled-out holes in the UG21 connec¬ 
tor. Solder the coax on both sides 
where it passes through the con¬ 
nector. 
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XEROX COMPUTER FOR BUSINESS, AND PERSONAL USE! 


XEROX" ...The Name You Can Trust' 

Since 1906 Xerox" has been the world 
leader in ottice automation and copying 
equipment They have set standards that 
others can only imitate. The Xerox" 6064 
Personal Computer was designed to meet 
the demands ol business, professional, and 
personal computing today, and into the 
future 1 We are proud to otter this complete 
Xerox 1 " System at a remarkably LOW price. 
Compare lor yoursell then buy your Xerox" 
6064 Irom C O M B.! 

Get the Xerox" Advantage! The Xerox’ 
PC otters you the advantage ol running IBM'* 
compatible MS'“-DOS, so you can run the 
hundreds ot business and professional soft¬ 
ware programs available today! And the 
Xerox" PC is easy to use! It's designed to get 
you up and running as quickly as possible 
with computer-aided instruction and supe¬ 
rior documentation covering all aspects of 
personal computing 

Xerox "...Service You Can Count On! II 

you're considering an IBM'"-compatible, 
don t be misled by price alone 1 The system 
we are ottering is a complete system., very 
easy to hook up and use. and very afford¬ 
able But more than that, each system we sell 
is backed by Xerox" service and support 
When you buy this system, your name and 
computer's serial number is automatically 
registered with Xerox" Should you need 
service or advice, a network of over 150 
service centers stands ready to help you 
Before you buy compare! Xerox* is your 
best value! Check all these features: 

• IBM'“-PC Compatibility. 

• Standard 83-Key PC Keyboard with 
Mouse Interface (Mouse Not Included.) 

• High-Resolution Monochrome Monitor, 
with 10" Diagonal Non-Glare Screen. 
Swivel and Tilt Housing 

• Two 5W Floppy Disk Drives. 

• 256KB Memory. 8MHz Intel 8086-2 
Microprocessor for Faster Speed. Less 
Waiting Time 

• Seven Expansion Slots, Serial Port for 
Communications or Printer, and Parallel 
Printer Port. 

• Comes with ScreenMate'". a User 
Friendly Guide to the Functions of the 
MS’“-DOS Operating System 

• Menu Driven No Need to Remember 
Complicated Commands! ScreenMate” 


XEROX 


Lets You Select from a Menu and • Four Reference Guides 

Provides Clear On-Line Instructions II • Four Software Programs: Two > 

You're Confused About Your Next Step Training Disks, Two Diagnostic 

Complete Tutorial Software and GW'“-BASIC Interpreter, and M: 

Manuals Included: DOS/ScreenMate” Operator s 

• "Getting Started'' Booklet • Twenty Blank Disks 

Over 150 Service Centers Nationally. 

Manufacturer’s Limited 90-Day Warranty on Parts/Labor. 


List Price.4>UUU 

Liquidation Priced At Only. 

Item H-1799-7118-557 Shippped Freight Collect Ship Wt.: 79 lbs 

Xerox * and th# identifying number* herein are tredenuMti of XEROX* CORPORATION 


Credit Card customers can order ^!vr I 

by phone. 24 hrs a day. 7 days a week ■■■■■ mUP Iw>m 

SEND TO: Item H 1799 

C O M B. Direct Marketing Corp 

1405 Xenium Lane N/Minneapolis. MN 55441-4494 

Send the items indicated nt left (Minnesota residents odd 6** sales ta* Sorry 00 COD 1 
■. ■ □ My check or money order is enclosed No delays in processing orders 

> S/H paid by check ) 

Charge □ VI^V' □ MasterCard. □ Discover □ American Express* 


Toll-Free: 1-800-328-0609 


SEND ME THE ITEMS I HAVE LISTED BELOW 

Sates outside 48 c >ntiguous states are subiect to 
spectal conditions Please caN or write to inquire 


Acct No - 

PLEASE PRINT CLEARLY 

Name- 

Address- 


Phone 


TOTAL (Products plus ship, handling) 


Sign Here 




^33 

fsflf 

n 

n 

II 

! 

I 

IBM PC L. 

Compatible pi 

1 

1 

L 


H 










■mill 


Your Number One Source of PACKET Information 



For Computerists and Amateur Radio 





U.S.A. 


Mexico & 
Canada 
All Other 
Countries 



Why you 

Should 

Subscribe! 

Read what our 
subscribers say! 

• it's in the fine print • 

•Your magazine is the finest innovation that I have seen in ham radio since 
1953 - except... maybe the all-solid stale transceiver. Carl Sol tesz • 
Twelve more, please. Ed Shaughnessy • Love the articles on Timex-Sinclair 
computers. A. Nieuwenhoff, Sutton, MA • ...have most certainly 
received my moneys worth in software... Michael Regan, K8WRB • ... 
information contained in the articles has made me more "computer literate" 
than would have been possible reading only publications dedicated to my 
particular computer. Donald H. Haisccher, W8MHR, Martinsburg, 
WV • Here it is renewal time already — time sure passes fast when you are 
having fun (reading CTM). Bob Sirekis, Holly Hill, FL • ...thank 
your for a great magazine. Frank Davis, Peru, IN • Another year goes by and 
another subscription dollar well spent. R. P. Campbell, LaPlace, LA • 
CTM and you have found the way to an advertisers heart. Quality of 
publication and reasonable advertising rales are basic criteria you have 
achieved better than your competition. But what really sets you apart from 
others is empathy, a tasteful quality in which you excell while others can't 
even pronounce the word. Bob Harris Sr., BCD Electro, 
Richardson, TX • ...you have found a nice niche for CTM in packet... 
you have me getting interested... Charlie Curie, AD4F Chattanooga, 


$18.00 1 Yr 
$33.00 2 Yr 
$48.00 3 Yr 

$32.00 1 Yr 

$68.00 1 Yr 
(Air) 

$43.00 

(Surface) 


Permanent U.S. 
Subscription $150.00 
Sample Copy $ 3.50 


Cut out and mail coupon at right to: 

Circulation Manager 
1704 Sam Drive 
Birmingham, AL 35235 
205) 854-0271 — 


you have me getting interested... Charlie Curie, AD4F Chattanooga, 
TN • The packet!computer info convinced me to subscribe. John 
Skublck, K8JS • Enclosed is my check for renewal of my subscription. / 
enjoy the down to earth and homey style of your magazine and the many 
fine computer articles... Andy Kosiorck, Lakewood, OH • / was both 
pleased and dismayed upon becoming acquainted with your magazine at HAM- 
COM. Pleased that l discovered your magazine - dismayed that I didn’t long 
before now. Bill Lathan, AK5K • ...CTM gives the finest coverage to 
packet radio that I have seen in any of the computer or amateur radio 
magazines. It would appear that CTM has just the right blend of 
packet!amateur radio articles and computer articles. Barry Siegfried, 
K2MF • Thank you for an excellent magazine, and the only magazine I 
read over 75% of. W. F. Pence Jr. • ... your publication is the most 
enjoyable computer magazine on the market. Andrew Zerbe • 
Congratulations on your informative magazine. Looking forward to each 
issue. Carl & Nancy Jones, Kodiak, AK • ...received my moneys 
worth with just one issue... J. Trenbick • ...always stop to read CTM, even 
though most other magazines I receive (and write for) only get cursory 
examination... Fred Blechman, K6UGT • (a year later) thought you 
would like to know, it still goes... Fred Blechman, K6GT • Of the three 
HAM magazines I received each month QST, 73 and CTM, CTM is the 
only one I read from cover to cover and carry with me during my travels 
abroad. Most of the time it remains in that country. Buck Rogers, 
K4ABT • 
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Pac-Comm digipeaters 


DR-100 

SINGLE-PORT 

The Pac -Comm DR-100 and DR-200 
are packet radio digipeater controllers 
which have been especially designed 
for dedicated repeater service. The 
DR-100 provides single-port controller 
capability at low cost. It is well-suited 
to any application where a single - 
frequency digipeater is required. 

The DR-200 is a dual-port controller, 
capable of digipeating on two separate 
frequencies and able to switch pack¬ 
ets between ports. It is a basic net 
work building block. 

TECH LINE 

(813) 874-2980 


SOFTWARE OPTIONS 

• DR-100 Single-Port Software 
-AX.25 Level 3 Switch 
-AX.25 Level 2 Digipeater 

• DR 200 Dual-Port Software 
-AX.25 Level 3 Switch 
-KE3Z Dual-Port Digipeater 
-Southern California Dual-Port 
•Internet Protocol (TCP/IP) 

Amateur Net Price Schedule 

Kit Assembled 
DR-100 $ 84.95 $ 99.95 

DR-200 $139.95 $159.95 


DR-200 

DUAL-PORT 

Both digipeaters use a Z 80 pro 
cessor which has up to 32k bytes of 
EPROM and two JEDEC sockets for 
2/8/ 16/32k bytes of battery-backed 
RAM. Packet HDLC operations are 
handled in hardware by a Zilog 8530 
SCC. Both use the AMD 7910 LSI 
modem chip. Each modem channel 
has a standard disconnect header and 
time-out timer. The CPU itself has a 
hardware watchdog timer and exter 
na) hard reset line. The circuit board 
is RF1 shielded by our extruded 
alumimum case. All connections are 
soldered to feedthroughs. ^ 257 

Write For Free Packet Catalog. 



1987 CALLBOOKS NOW AVAILABLE 


The 1987 CALLBOOKS are in! Place your order now 
so you can get full use out of your valuable invest¬ 
ment. All the latest names, callsigns and addresses 
make these two books invaluable operatina aids. 


NORTH AMERICAN CALLB00K 

Fully updated with all the latest up to-date call¬ 
signs and addresses tor all North American 
Hams Includes handy operating aids such as. 
time charts. QSL bureaus, census information 
and much more With calls from Panama to 
Greenland, every ham should have one in their 
shack 1986 

□CB-US87 Softbound S24.95 


INTERNATIONAL CALLB00K 

Callsigns and addresses lor all Amateur Radio 
operators outside ot the North American con 
tinent Invaluable aid to getting QSL cards from 
foreign DX'ers Includes plenty of extra infor 
mation too 1 Universally recognized as the 
source of 0SL information 1986 

I CB-F87 Softbound $24.95 




& 


re*** 


Order Both and SAVE. 
Reg. Price $49.95 


SPECIAL PRICE 
SAVE $4.95 


ham-- 

radio 


Please enclose S3.50 to cover 
shipping and handling. 


$44.95 

r CB-USF 


BOOKSTORE 

GREENVILLE. NH 03048 


Order NOW. 

^ (603) 878-1441 

8-4 F’M EST 
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mmic multiplier chains 
for the 902-MHz band 


Doublers with gain 
and simple filters 
produce reliable results 

It's possible to design a simple frequency multiplier 
chain for UHF and microwave transceiving convert¬ 
ers using stable and easily reproduced silicon MMIC 
(Microwave Monolithic Integrated Circuit) amplifier 
blocks. In this article, I'll first discuss the use of MMIC 
amplifiers as multipliers, then describe a specific ap¬ 
plication — a local oscillator for the 902-MHz band. 

MMIC multipliers have gain 

The key to the design of this multiplier chain was 
the realization that silicon MMIC amplifiers not only 
make good active multiplier stages, but can also pro¬ 
vide gain — i.e., the harmonic output power level can 
be greater than the fundamental input power. MMIC 
amplifiers offer several advantages over more conven¬ 
tional active multipliers. First, MMIC amplifier "build¬ 
ing blocks" are internally matched and unconditionally 
stable, so there's no need to worry about pulling them 
into spurious oscillation modes, as can happen when 
a discrete transistor multiplier is tuned with external 
networks. MMIC amplifiers are small and inexpensive, 
too, and consequently attractive for multiple use. Un¬ 
fortunately, they require a fair amount of dc power 
to operate. 

initial tests 

The Avantek MSA 03 MMIC was tested for use as 
a multiplier. It was biased normally and an input sig¬ 
nal at 0 dBm was applied. The second harmonic, 
viewed on a spectrum analyzer, was typically 10 to 15 
dB below the fundamental output. Since the gain of 
the MSA 03 is about 12 to 14 dB, the second harmonic 
is about equal in power to the drive signal. This sug¬ 
gests that to build an active doubler with this MMIC, 
all that's required is a filter to reject the fundamental 
output and enhance the desired second harmonic. 


higher order multiplication 
has disadvantages 

Of course it's possible to multiply by a number oth¬ 
er than two. Triplers and even quadruplets aren't un¬ 
common in transistor multiplier circuits. However, 
there are a couple of factors that led me to use only 
doublers. First, the gain of a multiplier falls off as the 
multiplication factor is increased. As discussed before, 
to get unity or greater gain with an MMIC multiplier, 
a doubler is most effective. Second, the filtering is sim¬ 
plified when doubling, since the undesired products 
are 50 percent away from the desired passband. This 
ratio decreases for higher order multiplication, to 33 
percent in a x 3 multiplier and down to 25 percent for 
a quadrupler.* As the fractional bandwidth between 
desired and undesired products narrows, the filter 
complexity increases to maintain a given amount of 
rejection. In the interest of keeping the filtering sim¬ 
ple and easy to tune, I elected to go to the higher num¬ 
ber of stages needed for doublers and pay the price 
in increased power consumption. This approach 
worked, since the multiplier chain proved easy to tune 
and results were repeatable. No undesired spurious os¬ 
cillations were encountered at any time during the de¬ 
velopment of these MMIC multiplier stages. 

filters are needed 

Filters are the key elements in the multiplier chain. 
Each MMIC stage must be followed by a filter to re¬ 
move the fundamental while at the same time pass¬ 
ing the desired second harmonic. Much of the 
justification for using doublers was to permit the use 
of simple, easily tuned filters. 

At lower frequencies it's easy to build filters using 
lumped circuit techniques and designs provided in the 


I * For example, when doubling 100 MHz to 200, the nearest undesired prod¬ 
ucts are the fundamental (XI) at 100 MHz and the third harmonic at 300 MHz. 
Each is separated by 50 percent from the desired 200-MHz output. Similarly, 
when tripling 100 to 300, the undesired X2 and X4 products are 100 MHz 
away, or 33 percent of the 300-MHz center frequency. 

By Jerry Hinshaw, N6JH, 142 Kensington 
Place, Frederick, Maryland 21701 
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literature. 23 As one approaches UHF, it becomes 
more difficult to control the stray capacitances and in¬ 
ductances, and individual components themselves res¬ 
onate in undesired ways. At this point, it's good to 
change over to another type of filter, one that's more 
appropriate to UHF work. It would be nice if such 
filters were also simple, easy to tune, and fit in well 
with the other circuitry. 

The two higher-frequency bandpass filters were 
designed using printed inductors (printed coupled 
microstrip transmission lines). This was done for sever¬ 
al reasons. First, at higher UHF frequencies, pure in¬ 
ductances in lumped element filters are smaller and 
more difficult to make, while the printed coupled lines 
are easier to construct. In addition, once the coupled 
lines are designed and printed on the circuit board, 
they have known, stable characteristics. 

These filters are the equivalent of the familiar comb¬ 
line bandpass filters often encountered in microwave 
work. The difference is that here the usual air-dielectric 
resonator rods have been replaced by a microstripline 
version. The two lines, shorted to ground at one end, 
and capacitively loaded at the far end, are coupled by 
the electric fields both in the dielectric substrate and 
in the air above the microstriplines. Here, the substrate 
is the usual Amateur microwave printed circuit board 
material, G-10. The coupling between the lines de¬ 
pends mainly upon their width, the spacing between 
them, and their lengths.* 

A number of references contain graphical aids to 
the design of coupled line pairs, and earlier articles 
describing the use of similar structures have appeared 
in the Amateur literature. 4 Several CAD programs in¬ 
cluding models for coupled lines on microstrip are 
available; I used such a program to optimize the de¬ 
sign of the two filters incorporated in this multiplier. 
The mechanical details of the filters are given in the 
PC layout (fig. 3). 

The characteristics of these filters include good low- 
frequency response, with no undesired passband be¬ 
low the center frequency. They also offer good high- 
frequency response up to approximately three times 
the center frequency. Near the third harmonic, the 
rods are again quasi-resonant, and there is a second, 
undesired passband. However, in a multiplier, this 
band is at approximately the sixth harmonic of the 
doubler's input signal, and it has generally not caused 
any problems because the sixth harmonic is quite low 
in power. 

These coupled microstripline filters are also easy to 
tune to their center frequency because their response 
is fairly broad. The microstriplines, once printed on the 
substrate, are, of course, unadjustable, so that only 
the two trimmer capacitors have to be tuned. Fixing 


*for a given substrate material and thickness. 


the inductors by printing them on the board has its 
advantages; fixed-tuned inductors need not be blind¬ 
ly tuned, and it's easier to avoid tuning to the wrong 
harmonic when the tuning range is restricted. 

The other main ingredient in this type of multiplier 
is the active stages. Here, they are MMIC amplifiers, 
silicon integrated circuits designed to provide very 
wideband gain. Packaged in small, transistor-like plas¬ 
tic housings, they contain almost all of the biasing and 
matching circuitry for a complete rf amplifier. Devices 
from Avantek have been described in a number of pub¬ 
lications recently. 5 6 7 In addition, a new, even lower- 
cost entry into the MMIC field has been announced 
by Mini-Circuits Labs. 8 Other manufacturers will 
undoubtedly announce silicon MMICs of their own 
soon. Most of these amplifiers are suited for multipli¬ 
er use if they're driven to near saturation. All are un¬ 
conditionally stable, which is a great aid to the design 
of a multiplier gain stage with a reactive filter terminat¬ 
ing the output. The multiplier described below uses 
Avantek amplifier MMICs, but other similar devices 
could probably work as well. 

a local oscillator circuit 

A multiplier based on MMIC gain blocks represented 
an easy and repeatable design approach to 902-MHz 
band operation. I wanted to build a converter that 
would translate this band down to the 144-MHz band 
so that I could use my 2-meter transceiver; doing this 
would call for a local oscillator operating at approxi¬ 
mately 758 MHz. A local oscillator (LO) 144 MHz above 
the operating frequency would also be possible, but 
that would invert the sidebands in an SSB system, and 
otherwise offer no particular advantages. 

The choice of exact LO frequency is worth a mo¬ 
ment of thought, as many UHF operators have dis¬ 
covered (the hard way) in the past. It's best not to 
choose an LO frequency that will produce undesired 
responses at the i-f. Here, we must avoid a local os¬ 
cillator frequency whose harmonics fall in-band either 
on the 2-meter i-f or within the 902-MHz band. A sec¬ 
ond possible problem can occur when there's a strong 
signal at the i-f from external sources — for example, 
if the i-f is 144.2 MHz when operating on the suggest¬ 
ed calling frequency of 903.1, there will be problems 
with i-f feedthrough of strong signals on 144.2. These 
signals leak around the converter and appear on top 
of the real signals downconverted from the 902-MHz 
band. It can be difficult to shield the i-f sufficiently to 
avoid this entirely, so it's prudent to pick a less con¬ 
gested frequency for the i-f. In my area, 144.5 is usual¬ 
ly quiet. So, for my example, the LO was designed 
at 903.1 -144.5 = 758.6 MHz. 

Because I wanted to use only doublers in the mul¬ 
tiplier chain, the choice of multiplication factors was 
restricted to powers of 2, with 4, 8, or 16 the most 
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labels 

Tech Line (813) 874 2980 
Write For Free Packet Catalog 


ORDER DIRECT 800-223-3511 FREE UPS BROWN 




Pac-Comm Packet Radio Systems, 3652 West Cypress St., Tampa, FL 33607 258 



wmisgy 


P.O. Box 4405 
220 N. Fulton Ave. 
Evansville, IN 47710 

Store Hours 
MON-FRI: 9AM • 6PM 
SAT: 9AM - 3PM 
CENTRAL TIME 


TERMS: 

Print Do Not Include Shipping. 
Price and Availability Subject to 
Change Without Notice 
Moat Ord er! Shipped The SameDay 
"IP COD’i Welcome t—^—I 



%iii - * 

IC-735 

A 

Power Meters 

Large Selection of Meters 
Always on Hand 

SSPECIAL PRICES 

• Most Compact and Advanced 
Full-Featured HF Transceiver 
on the Mamet. 

$ SPECIAL PRICES 


DISCOUNTS ON RIGS AND ACCESSORIES FROM: aea, arrl, alinco, alliance, 

ALPHA-DELTA, AMECO, AMERITRON, AMP SUPPLY, ANTENNA SPECIALISTS, ASTRON, BENCHER, BUTTERNUT, 
B & W, CSI, CALLBOOK, CUSHCRAFT, DAIWA, DIAMOND, ENCOMM, HAL, HEIL, HUSTLER, ICOM, KDK, 
KANTRONICS, KENPRO, LARSEN, MFJ, MICROLOG, MIRAGE/KLM, NYE, PALOMAR, ROHN, SANTEC, SHURE, 

TE SYSTEMS, TELEX/HYGAIN, TEN-TEC, TOKYO HY-POWER, VIBROPLEX, W2AU BALUNS, WELZ, YAESU 


For Orders and Price Checks Call 800-523-7731 lnd i a ? 1 a , a 0 n , d J?l? r ™ , , ion 

tsdll 1 -ol 2-422-0231 


74 ra February 1987 




















758.6 MHz, is further amplified after filtering to pro¬ 
duce a power level sufficient to drive a standard-level 
double-balanced mixer. 

The first bandpass filter, centered at 189 MHz, con¬ 
sists of two series-resonant sections and a single 
capacitive shunt element. The series sections use air- 
wound coils. I've long found inductors of this type 


Cff/ 



reasonable choices. However, if the total multiplica¬ 
tion were only 4, the crystal operating frequency would 
have to be approximately 188 MHz. Such crystals are 
available, but they're neither common nor economi¬ 
cal. Three doublers in series gives a multiplication of 
8 and calls for an input of about 94 MHz, which is a 
readily available frequency in common series-resonant, 
fifth overtone crystals. Four doublers would yield a X16 
output, with a crystal at 47 MHz, but there appears 
to be no reason to go beyond an X8 stage. I ordered 
a crystal for 

75 f — = 94.825000 MHz 

O 

The block diagram of this LO chain is shown in fig. 
1. The crystal oscillator's (approximate) 94-MHz out¬ 
put is buffered and amplified by an MMIC stage, which 
drives a lumped element bandpass filter centered on 
189 MHz. (See schematic of MMIC multiplier chain 
in fig. 2.) This filter presents a good VSWR at its cen¬ 
ter frequency, but a very poor match at the oscilla¬ 
tor's fundamental operating frequency. The funda¬ 
mental output of the amplifier is reflected back into 
the MMIC, where it has a second chance to contrib¬ 
ute to second harmonic output. * 

Though the next two multiplier stages are similar 
in design, they differ mainly in that their bandpass 
filters use coupled microstriplines rather than lumped 
elements. At each stage, there’s an MMIC amplifier 
driving a bandpass filter tuned to the second harmonic 
of the MMIC's input frequency. The final output, at 


*1 have no idea if such conversion is significant; however, it would be in¬ 
teresting to experiment. 


Parts list for the multiplier. 

AR1-4 

Avantek MSA0304 MMIC 
Amplifier 

Cl,6J,15, 
17,19,21 

0.01 nF ceramic disc capacitors 

C2 

1. 7 pF nominal 0.8-8pF 

C5 

1.7 pF trimmer capacitor 

C11 

3.9 pF nominal 0.8-8pF 

C12 

3.9 pF trimmer capacitor 

C3 

10 pF ceramic capacitor 

C4 

2-8 pF trimmer capacitor 

C8 

10 pF nominal 4-20 pF 

C9 

10 pF trimmer capacitor 

CIO, 13,14 

33 pF chip capacitor 

C16,18,20,22 

0.01 ixF (non-criticai value) 

CR1 

Silicon rectifier diode 

1N4002 or equivalent 

L1.L2 

16-1/2 turns No. 24 AWG, 

0.3fiH. Bare wire wound in 
threads of nylon 6-32 screw. 

L7,8,9.10 

10 to 15 turns No. 30 A WG 
Kynar insulated wire-wrap; 

Wire dose-wound on No. 60 
drill. 

R1-4 

200 ohm. 1/4-watt carbon 
composition 
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fig. 3. Full size PC negative for the X8 multipler. The other side of the 0.062' G 10 board is unbroken copper groundplane 
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fig. 4. Component locations for the multiplier. Components shown with dashed lines are on the back side of the board. 
Eyelet locations are shown as an X. 


hard to predict, mainly because of the difficulty in 
winding the coil to the design's dimensions. For this 
reason, I wound the coils on a form a nylon screw. 
The No. 24 wire lies in the threads neatly and evenly, 
so that the predicted coil spacing is maintained. The 
nylon apparently doesn't cause an excessive increase 
in the filter insertion loss, even though nylon is gener¬ 
ally a poor rf material. (This simple coil form is availa¬ 
ble at better hardware stores.) Variable capacitors are 
used to provide tuning range for the filter. The two 
capacitors in the series arms of the filter are the main 
tuning, while the adjustment of the shunt element is 
not as critical. 

The second and third filteis, centered at 379 and 
758 MHz, were made with printed microstriplines. The 
key to their performance is in the accurate reproduc¬ 
tion in copper of the design dimensions. It isn't neces¬ 
sary, however, to maintain fantastic accuracy; a 
number of filters have been built with hand-cut lines 


and work well. Pay attention to the grounding (as al¬ 
ways in rf work, poor grounding will rise to cripple 
otherwise fine circuits). An eyelet at the base of the 
filter is good insurance, as is wrapping the edge of the 
top ground traces to the bottom ground with foil and 
soldering both sides. 

The loading capacitors at the ends should be phys¬ 
ically small, electrically short, and high Q. That's the 
ideal. In practice, adequate filtering is achievable with 
a wide range of capacitors. The best capacitors for 
the job seem to be the subminiature microwave tubu¬ 
lar trimmers, but the circular ceramic types work, too. 
The main problem with lower-cost ceramic capacitors 
is really only an irritation; their entire tuning range is 
compressed into one-half turn of the rotor, so that fine 
peaking of the filter requires a steady hand and 
patience. 

The only other main concern in the layout is a fa¬ 
miliar one in all high-frequency work the substrate. 
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The microstriplines require a good ground plane on 
the far side of the board, a ground plane that should 
be as unbroken as possible, and well coupled to the 
ground traces on the top of the board. The thickness 
of the material is important, too, if the line impedances 
are to be as designed. Ideally, the dielectric constant 
of the material should be well controlled, but in prac¬ 
tice most Amateur construction is done on G-10 
board, which is not intended for microwave work. 
However, G-10 works well enough for noncritical cir¬ 
cuitry. The dielectric constant of G-10 varies with fre¬ 
quency, but is about 4.2 at the high end of the UHF 
band. 9 

Each MMIC is mounted to the surface of the board 
with its plastic package recessed in a clearance hole. 
The amplifiers receive their dc bias via a small 
decoupling coil, well bypassed to ground at its far end. 
The MMIC operating voltage is obtained from the 
13.6-volt supply and dropping resistor. The resistor is 
positioned on the bottom side of the circuit board to 
keep it out of the way. More details of device biasing 
are given in the references. 

construction 

The printed circuit board negative shown in fig. 3 
depicts only one side of the board. The other side of 
the circuit board is unetched copper, which serves as 
a ground plane for the microstriplines. Component 
placement is indicated in fig. 4. Where component 
leads pass through the board, small clearance holes 
should be made to prevent the leads from shorting to 
ground. Ground plane side artwork isn't needed, since 
no circuit traces exist on this side, and a few minutes' 
work with a drill bit will clear the lead holes. 

The board doesn't have to be all that precise; the 
filters are tolerant of inaccurate layout because of their 
low selectivity. In fact. I've had good results with 
handcut boards. I make a 1:1 photocopy of the art¬ 
work and glue it to the surface of a piece of G 10 
board. Then I use a sharp knife and cut through the 
paper to nick the copper cladding. I then peel the clad¬ 
ding away with the knife and a pair of pliers. The 
results aren't particularly attractive, but the process 
is quick and effective. 

The crystal oscillator circuit is similar to the one 
described in Hilliard's article, 10 which was designed to 
operate around a 2N4124 at 16 percent lower frequen¬ 
cy. It's also quite similar to designs described in detail 
in Frerking.” The oscillator uses a fifth overtone crys¬ 
tal, with resonant network in the feedback path to 
peak the circuit's gain at the desired overtone. Only 
one minor alteration was needed to get the circuit 
working: the base of the oscillator transistor requires 
a good rf ground, and when using only a disc capaci¬ 
tor as a bypass, I had problems with spurious modes 
and poor starting. I added a small (physically and elec- 




fig. 6. Photograph of the prototype multipler. which was built 
on hand-cut board. 



fig. 7. Photograph of the prototype oscillator in its shielded 
housing. 

trically) chip capacitor to ground and the problems 
vanished. The final circuit is shown in fig. 5. 

The oscillator (fig. 7) was built on a piece of copper- 
clad board. I didn't make a circuit board for this cir¬ 
cuit because I felt the layout wasn't particularly criti¬ 
cal. Where insulated mounting points are needed, a 
teflon-insulated terminal can be installed on the board, 
or an isolated island of copper can be cut with a pad 
cutter. Many of the construction details are visible in 
fig. 7. 
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22424 Hardbound $26.95 
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This design, like most oscillators, tends to be sen¬ 
sitive to variations in its environment. Stray fields, tem¬ 
perature variations, load variations, power supply 
changes and even nearby movement can alter the 
operating frequency. The oscillator's output is multi 
plied eight times before mixing, so even changes of 
a few hertz can be noticed at the output of a narrow 
band converter (consider how a 50- to 100-Hz step can 
change the pitch of an SSB voice signal). For these 
reasons, I chose to put the oscillator in its own shielded 
box, use a voltage regulator, and leave room for a tem¬ 
perature controller. 

Shielding helps prevent changes in the local fields 
of the circuitry and helps lengthen the oscillator’s ther¬ 
mal time constant. It's important to note the distinc¬ 
tion between temperature compensation, which 
reduces the total drift of the oscillator, and changing 
the thermal time constant, which reduces the rate of 
change of frequency, but not the ultimate magnitude 
of the change. In an Amateur system, it's usually 
unimportant if the circuit drifts a bit, as long as the 
drift rate is quite slow. After all, we don't tend to sit 
on one frequency for hours (or even for many 
minutes). So lengthening the thermal time constant 
is a good strategy for UHF oscillator circuitry, and is 
easier than temperature compensation or control. 

The closed aluminum box, stuffed with fiberglass 
insulation, helps greatly in slowing the drift rate. The 
two large resistors visible on the board in the photo 
graph were included for use as heaters if a tempera¬ 
ture controller were needed. So far, I haven't seen any 
need, but if the local oscillator were mounted outside 
and exposed to wide temperature ranges, temperature 
control could be added. The space between the two 
power resistors is sufficient for an LM3911 integrated 
circuit temperature regulator. 

tuning 

Start the tuning process by getting the oscillator go¬ 
ing. If all is well, the oscillator will start up as the vari¬ 
able capacitor is adjusted. The adjustment range of 
the capacitor should be broad. Set the capacitor to 
the middle of the range, making sure that the oscilla¬ 
tor will restart when power is interrupted. The oscilla¬ 
tor should provide 5 to 10 milliwatts at the output of 
the attenuator. There is no trimming of the series res¬ 
onant crystal. 

Unfortunately, tuning the multiplier can be more 
complicated. The tuning range of the three filters is 
limited, so it should be difficult, but still possible, to 
tune to the wrong harmonic. Start by presetting the 
variable capacitors to the calculated capacitance. For 
example, the output filter calculations predict that 3.9 
pF wil be needed, so if a 2- to 8 pF trimmer is used, 
preset it visually to about half-meshed. The calculated 
values for all of these capacitances are shown on the 
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schematic diagram. 

Apply the oscillator output signal to the multiplier, 
and then apply dc power. See that the MMIC device 
voltages specified are present, which should verify that 
the amplifier stages are working. Peak the output for 
maximum power and measure the output frequency 
with a counter. 

I found that this tuning could be accomplished with 
just a diode detector to peak the tuning and a count¬ 
er to verify that the output of the multiplier was at the 
correct frequency. I then examined the ouput of the 
chain with a spectrum analyzer, which produced the 
plot shown in fig. 8. 
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fig. 8. Spectal output plot of the multiplier chain. The desired 
signal is at +9 dBm. The highest undesired products are at 
379 and 1137 MHz, approximately 30 dB down the 758 MHz 
signal. 


If this method of tuning doesn't work, it might be 
better to tune each stage separately. Tap into the cir¬ 
cuit at the output of each filter in turn, and peak it 
for best output power at its center frequency. This 
method will take longer, but it's less "blind” than tun¬ 
ing for the final 758-MHz output all at once. 

summary 

MMIC devices in circm 5 similar to the one just 
described can be configured as simple and well 
behaved multiplier chains. Silicon MMIC amplifiers 
now provide good gain to 3 or 4 GHz, so that mul¬ 
tipliers using them should be practical to at least such 
frequencies. The concept outlined here — using dou¬ 
blers followed by simple filtering — provides adequate 
spectral purity and output power sufficient to drive a 
mixer directly. The components are inexpensive, and 
no machine shop work is needed. The only real draw¬ 
back to this cascaded system is its healthy appetite 
for dc power due to the MMIC's internal biasing cir¬ 
cuitry. The phase noise of the multiplier wasn't meas¬ 
ured, but it appears to be quite adequate for Amateur 
narrowband communications. 


parts 

I can provide some of the parts for this project, in¬ 
cluding printed circuit boards; send an SASE to me 
for a list of what I have available. 
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1C-735 HI Iransi i‘ivet SW rcvt'inu 99900 849’' 
PS-55 External power supply. 19900 179’' 
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BP-tS AC charger 1400 

EX-248 I Murid. 65 50 

IC10 Leather case 39 50 

l III I III liau' mtilll-nnnloy Regular SALE 

1C 551D 80W 6 meter SSB/CW. 799 00 719” 

EX 106 IM uptMi. 140 00 126” 

BC-IOA Memory back-up. 950 

IC-27IA 26V7 2m EM/SSB/CW .. 85900 749” 

AG 20 Internal preampldier 64 00 

1C 271H 100W 2n IM SSB/CW . 109900 969” 
AG 25 Mast mu mted preampldier 9500 

1C 275A 25W 2n IM SSB CW w ps 119900 1049 
IC 471A 25W 430450SSB/CW IM.rvr 97900 869” 
AG 1 Mast mounted preampldier 99 60 
IC 471H 75W 439 450 SSB CW IM 139900 1169 
AG 35 Mast mounted preampldier 95 00 
Art ruKinru r rimmun (o 27T4 II unt/ 471A H 
PS 25 Internal power supply lor (A) 115 00 104” 

PS 35 Internal power supply lor |H) 19900 179” 

SM 6 Desk microphone 44 96 

EX-310 Voice synlhesi/er 4600 

IS 32 Comm Spec encode decoder 59 95 

UT 15 Enroder dm Oder interlace 14 00 

UT 15S U1 15Sw IS 32 installed. .. 9200 

l III I III nurhilr n)ij/ri-mii(/«H Regular SALE 
1C 290H 25W 2m SSB IM IIP mic 639 00 569” 

1C 490A 10W 43(1440 SSB IM/CW 699 00 599” 

till I III I J 1.11/ IM Regular SALE 

1C 27A (.(imp,n I 25W 2m IM w 1 IP mu 429 On 369” 
1C 27H Compact 45W2m(Mw IIP mu. 469 00 399” 
1C 37A Compact 26W 220 FM IIP mu 49900 439’' 
1C 47A uinpact 25W 440 IM. TIP mu 549 00 479” 

PS 45 Compact 8A power .uppii 139 00 129” 

UT 16 EX 388 Write synthesiser .34 99 

SP 10 Slim ime external speaker 35 99 

1C 28A 25W 2m IM IP DN nuc 429 00 369” 

1C 28H 45W 2m IM. UP DN mu 459 00 399” 

1C 38A .'5W 220 M. 459 00 399” 

1C 48A 25W 440 4501M 459 00 399” 

HM 14 TIP muroptione . 55 50 

UT 28 Digital ti de squelch. 37 50 

UT 29 lone spuelch decoder 43 00 

HM 16 Speaker microphone. 34 00 

1C 3200A .‘ W 2i 440 IM a IIP 59900499” 
UT 23 Voice synlhesi/er.. .34 99 

AH 32 2m 440 Dual Band anlenna 37 00 

AHB 32 Imnk p mount 34 00 

Larsen PO K Root mount. 20 00 

Larsen PO TIM hunk lip mount 20 18 

Larsen PO MM Magnetic mount 19 63 

RP 3010 44i) MH/ 10W IM italconl 122900 1089 
1C 120 IW 1 ? GH/ rM Mobile 5 79 00 499” 

ML 12 1 2 GH/10Wamplifier 37900 339” 

1C 127IA 1CW 1 i,H/SSB/CW Base 122900 1069 
AG 1200 Mast i inunled pteampldier 10500 
PS 25 Internal power supply . 11500 104'' 

EX 310 Voice ..tithes,/er 4600 

TV-1200 ATM ■ erlacf urn! 129.00 119” 

UT-1SS CICSSencoder/decoder .. 9200 

RP 1210 I. (IM/ 10V71M 99 ch synth 14 7900 1289 


ll.iinl-lirhl\ Regular SALE 

1C 2A meters. 279110 249” 
1C 2AT with IIP. 299 00 259” 
1C 3AI 220 MH/ 111 1 .339 00 299” 
1C 4AT 440 MH/ IIP 339 00 299” 
1C 02AT 2 melets 399 00 329” 
1C 03AI lie 220 MH/ 449 00 399” 
1C 04AI lot 440 MH/ 449 00 389” 
1C u2A 2 melets .... 299 00 269” 
1C u2AT with IIP 329 00 289” 
Accessories lor u2A/T Call 
1C 12AT IWI2GH/IMHT halt ig! nP 459 00 399” 
A 2 5W PEP synlh aircralt HT 599 00 499” 

Accessories hit K series Regular 

BP-7 425mah 13 2V Nicad Pak use HC 35 7425 
BP 8 BOOmah 8 4V Nu ad Pak use BC 35. 74 25 

BC 35 Drop m desk charger lor all batteries 74 50 

BC-16U Wall charger lor BP7/BPS. 20 25 

LC-ll Vinyl case lor Dlx using BP-3.. 2050 

1C 14 Vinyl case Ini Dlx using BP 7 8 20 50 

LC 0 2 AI leather case lor Dlx models vr/BP 7/8 54 60 

■V< t essor/es lor l( jo,/ /(-O series Regular 

BP 2 426mah 7 2V Nicad Pak use BC35 47 00 

BP 3 Extra Sid 250 malt 8 4V Nicad Pak 37 50 

BP 4 Alkil ne battery i a te 15 26 

BP 5 425mah 10 8V Nicad Pak use BC35 68 50 
CA-5 5/8 wave telescoping 2m antenna 18 95 
FA 2 Extra 2m flexible antenna. 1150 

CP I Cig lighter plug i md lor HP3 or DU . 13 00 

CP 10 Battery separation cable w clip 22 50 

DC 1 DC operation pak lur standard models 23 25 
EX 390 Bottom slide Cap 6 60 

MB-16D Mobile mlg bhl lor all His.. 2450 

1C 2AT lealhei case Im .laiidard rmiileh. 54 50 

RB l Vmyl walerpmol • ulio bag 34 95 

HH-SS HandhrId Iouderstrai 1695 

HM 9 Speaker miriuphune 47 00 

HS 10 Boom i , 23 25 

HS 10SA Vox unit tot HS 10 & Deluxe only 23 25 

HS 10SB PIT un t It • Hi 10 23 25 

Ml 1 2m 2 3w nr |Qw ,i,it ampldier SALE 99 95 
SS-32M Commspei 32 tone encoder 29 95 

Receivers Regular SALE 

R 71A 100 kHz 30 MH/. 117V At *949 00 799” 
RC II Inlrarc-d remote controller 6/25 

FL 32 500 H/CW hlter 66 50 

Fl 63 250 H/ CW litter (1st IF I 54 50 

El 44A SSB filter (2nd If) 178 00 159” 

EX-257 IM un I 42 60 

EX 310 Voice synlhesi/er 4600 

CR 64 High stability oscillator Hal 6300 
SP 3 External speaker .6100 

CK 70 (EX 299) 12V DC option 12 25 

MB I? Mobile mount 24 50 

R 7000 .’5 MH/ 2 CH/ scanning n:vr 1099 00 969” 
RC 12 Inlrared temote controller 67 25 
EX 310 Voice synlhe /er 46 00 

TV-R7000 AlVunit 13195119” 

AH 7000 Radialmi antenna _ 89 95 (13 ) 

HOURS • Mon thru Fri 9-5 30, Sat 9-3 

Milwaukee WATS line I 800 558 0411 answered 
evenings until 8 00 pm Monday thru Thursday 

WATS lines are lor Quotes & Ordering only, 
use Regular line tor other Inlo & Service dept 

All Prices in this list aie sub|ecl to change without notice 


In Wisconsin (outside Milwaukee Metro Area) 
1-800-242-5195 


Older Toll Free: 1-800-558-0411 

AMATEUR ELECTRONIC SUPPLY! 

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 • Phone (414) 442-4200 

-AES® BRANCH STORES - Associate Store 


WICKLIFFE. Ohio 44092 
28940 Euclid Avenue 
Phone (216) 585-7388 
Ohio WATS 1 800 362-0290 

°S^ e 1-800-321-3594 


ORLANDO. Fla. 32803 
621 Commonwealth Ave 
Phone (305) 894-3238 
Fla WATS 1 800 432 9424 

SJSU1-800-327-1917 


CLEARWATER, Fla. 33575 LAS VEGAS. Nev. 89106 
1898 Drew Street 1072 N. Rancho Drive 

Phone(813)461-4267 Phone(702)647-3114 

No In-State WATS No In-State WATS 

No Nationwide WATS 8££ 1-800-634-6227 


CHICAGO. Illinois 60630 
ERICKSON COMMUNICATIONS 
5456 N. Milwaukee Avenue 
Phone(312) 631-5181 

Illinois 1-800-621-5802 


























weekender 


the weekender: 
a mobile theft deterrent 

Are you concerned that your car — and your prized 
mobile equipment — might be stolen? If you are, read 
on, . . because this circuit will let your car fight back 
if it's stolen. 

It's almost impossible to stop a really determined 
thief from trying to steal your car. Alarms may dis¬ 
courage amateurs, but seldom deter professional 
thieves, who know that most people passing by a 
sounding alarm will just keep on going. 

The circuit described in fig. 1 allows a car to be driv¬ 
en for about 60 seconds. During that period, the car 
may be driven to a busy intersection or roadway, 
where it will stall, never to be started again by the thief. 
It would be possible to prevent the engine from start¬ 
ing in the first place; however, this could irritate the 
thief and invite vandalism. It's safer, and usually less 
costly, to allow the car to be driven briefly, creating 
a situation in which the thief will be placed in a vul¬ 
nerable position and possibly caught. At the very least, 
your car will be abruptly abandoned, minimizing the 
possibility of vandalism. You may have to pay for tow¬ 
ing — and possibly a charge for impoundment — but 
you'll have your car. 

do's and don'ts 

The effectiveness of any deterrent device depends 
partly upon how well its presence can be concealed. 
Obviously, any would-be thief who wants your car and 
knows about the device will try to disarm it. Don't tell 
even your best friend that you've installed a theft de¬ 
terrent; people talk. 

You may want to install a hood lock, which will not 
only discourage hot-wiring, but will also prevent dis¬ 
arming the deterrent. Some protection is provided by 
the circuit itself, should the wires be cut; cutting ei¬ 
ther of the wires marked CA-CB or BA-BB will remove 
power from the ignition coil. Unfortunately, if the ig¬ 
nition is hot-wired (by placing a jumper from 12 volts 
to the ignition coil), the jumper simply bypasses the 
deterrent, removing the theft protection. 

Hugh Wells, W6WTU, 1411 18th Street, 
Manhattan Beach, California 90266 


Obviously you've got to be able to disarm the de¬ 
terrent to drive your car. An automatic circuit built into 
the deterrent arms the circuit whenever the engine is 
started. It's up to you to remember to disarm the de¬ 
terrent before time-out. 

It's better to use a pushbutton rather than a toggle 
switch, installing it where it can be reached comfort¬ 
ably, conveniently, and inconspicuously, even with 
passengers in the car. It's best to locate it within arm's 
length, where one hand can reach it without stretch¬ 
ing or making any unusual movement. As far as a thief 
is concerned, it could even be positioned in the mid¬ 
dle of the dashboard — after all, who'd suspect that 
a "secret" switch would be placed where everyone 
could see it? 

oops! 

If you forget to press the disarming button after 
starting the engine, the circuit will time out, leaving 
you momentarily stranded and embarrassed. If this 
happens, just turn the ignition switch on and press the 
button to start the 20-second recovery process. 

Twenty seconds feels like an eternity when you're 
caught in traffic. (If you're uncomfortable, think how 
a thief would feel . . . .) But the delay is necessary; 
you want to prevent the thief — had he found the but¬ 
ton and pressed it — from associating the action of 
pushing the button with disarming the deterrent. 

What happens when the car goes back to the deal¬ 
er or into the shop for service? Somebody else, prob¬ 
ably a stranger, will be driving it. One solution is to 
place a clip lead or small alligator clip across the dis¬ 
arm button contacts. Another would be to place a clip 
lead across Q4. Either action would disable the deter¬ 
rent so that service people could drive the car with¬ 
out having to know about the device. (Remember to 
remove the jumper after service to restore protection.) 
For shorter periods, such as with valet parking and car 
washes, you can leave the engine running when you 
get out. If time-out occurs, you can simply remark that 
your car is temperamental and that you know how to 
handle it. 

circuit description 

A small SCR (Q1), used as a remote disarming latch¬ 
ing switch, is "fired" when the disarm button is 
pressed. Once fired, Q1 keeps the circuit from start¬ 
ing the time-out cycle. A 555 (or 556) is used as a tim¬ 
ing mechanism for removing power from the ignition 
system after time-out. A simple RC time constant pro¬ 
vides a time-out delay of approximately 1 minute. A 
specific time-delay value isn't important, but enough 
time must be allowed for the car to be driven to a vul¬ 
nerable location. Any additional time could allow the 
car to be driven too far from the starting point. 
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RAMSEY ELECTRONICS 


QUALITY TEST GEAR 
YOU CAN COUNT ON 



RAMSEY OSCILLOSCOPES 


RAMSEY FREQUENCY COUNTERS 


INCLUDES 2 HOOK-ON PROBES 

15 MHz DUAL TRACE PORTABLE 

Ficld/bench applications—built in chaf ger and battery pack 
—up to2 hours operation per charge—5x horizontal 
magnification—high brightness CRT—Iron! panel tiace rotator 


INCLUOES 2 HOOK-ON PROBES 

35 MHz DUAL TRACE 

wide tiequency bandwidth—optimal sensitivity -delayed 
triggering sweep-hold otI ALT trigger—single sweep TVsync 
5X magnification XY or XY2 operation- HF/LF noise reduction 


INCLUDES 2 HOOK-ON PROBES 

20 MHz DUALTRACE 

Fealutes component testing circuit tonesislotvcapacitois 
digital circuits and diodes -1V Sync filler —high sensitivity 
Zaxis—XYmode—buill-incalibratoi bXhori/ontal magmtier 


All Ramsey oscilloscopes feature unsurpassed quality at an 
unbeatable puce Ot heavy duty construction they ate suitable 
iot hobby, service and production applications 

'Add an additional $10 00 for each unit lor shipping. 


•It Include high guellty I I 10 I hoot on probes, instruction service itiuwal with schematic and cdmponenl layout I yen waitanty 


MINI-100 COUNTER CT-70 7 DIGIT525 MHz CT 90 9 DIGIT 600 MHz CT-508DIGIT600MHz CT-125 9 DIGIT 1.2 GHz 


SENSITIVITY 


I r*s than 750m v 


Ramsey Electronics has been manulacturmg electronic 
test gear lot over 10 years and is recognized lor lab qual¬ 
ity products at breakthrough prices Out frequency court 
ters have features and capabilities ol counters costing 
iwiceasmuch 


PR-2 COUNTER PREAMP 

The PR 2 is ideal loi measunng weak signals 
trom 10to 1000 MH/ • Uai25dbuain • BNC 
connectors • gieal lor smiling Rl • ideal 
lecciver/TV preamp 

PS-2 AUDIO MULTIPLIER 

I he PS-2 is handy lot high resolution audio 
resolution measurements multiplies Up in 
tiequenr v • great tor PL lone measuiemcnls 
• multiples by tOoi 100 • 001 H/resolulion 
es phi- 149.S5 s built-in signal preamprconditioner 

PS-10B1 GHz PRESCALER 

Extend* the iange of youi present countei to 
t r»H, • ? stage preamp • divide by 1000cir 
i iiitr • super sensitive (50 mV typical) • 
BMC connectors • 16Hz in. 1 MHz oul • 
drives any counter 


RAMSEY D-5100 
HANDHELD DIGITAL 
AUTORANGING 
METER 


RAMSEY D-4100 
COMPACT 
DIGITAL 
MULTITESTER 

$2495 


wit rd include! 
AC AdioUf 
PR ?kn 139 95 


Provides distinctive audible chirp after 
contact has been made and meter reading 
has stabilized Has 1 OUCH-HOLD feature 
to allow leadings to be logged oi reteired 
to before making the next reading Up to 
10 AMP current capability and a continuity 
function which beeps on zero Ohms 


Compact si/cd reliability and accuracy 
this LCD digital nmllitestei easily tils in 
your pockel. yuu can lake il anywheie ll 
leatuies lull overload protection • 3 
digit LCD readout • recessed input lacks 
• safely probes • diode check function 


wiied include* 
ACidipitf 


2000 hours battery life 


FRE 

Q RANGE 


iOOMH/ 

?0M 

*50 Mu/ 

»0M 

* 600 MH/ 

|-SH 

600 MH/ 

'OH 

I75GH/ 

1GH 

/600 MM/ 


r 


i 






MODE! 

BANDWIDTH 

«TRACES 

CRT SIZE 

VERTICAL 

SENSITIVITY 

MAXIMUM 
TRIG FREQ 

USEABLE 

MAXIMUM 

BANDWIDTH 

2200 

20 MH/ 

i*t 

SxtOCM 

SmVpeidiv 

35 MH/ 

30 MH/ 

2900 

15 MH/ 

1*1 

3 5 inch 

[ ? mV pef div 

30 MH/ 

25 MH; 

3900 

35 MH/ 

[21 

a«itx.M 

1 mV per dry 


60 MH; 



jKlHUft 

; it*' mis. 


nt—itB> 


MINI KITS-EASY TO ASSEMBLE-FUN TO USE-FOR BEGINNERS, STUDENTS AND PROS 



ifillcriit t-fltm lUcfce* 
WithmuMt Qnrligti! 
c,nMar tngft mid 1411911 
nxf kwv< 14t b iiuJtvttlti 
.Illy ,id|\t',t,itilr 4"<l 

tffiy'SuptvJQOW '■■••* 
on HUVAl- 

. S8.95 



wireless tVjCy 

fr,im,mt 1 %,ipfo lo 

jiiy I M|iMi,*t>LA*l *4i?nt 
uirt,»nylypf nt ttnkr 
WuriMji-jloVV lyutrlW 


VOICE ACWATI0 
SWIICH 


40 «AlT2mtr 

PWRAMP 

Simple CIavsC ptywrt .imptiNMuit". fl 
1 mt»» 1 4 »tn IW >n lot ttixil ?Wt»i 
in IS oul S W n In* 40 W oul output 
'*CW mm Ktl-tilf v4lut i.ONHWlOWtlh 
a lp4'H ir",. use jnd I A'Hay 

l-A 1 40 Wpw ampul S22.95 
1R I Rf '.ftt%rO f Rtn.iyM 6.95 


HD BLINRY AIT 

AilrrnjWy tljvnc'. ? 
utifiuiui- IHrlN 
•Urtvf UnlUQCV Pullom 
44iur.g pulf-n^ftf. 

Rum. uo 3 lo ft vuMs 

«. S2.95 

MAOBLASTIN 

P>i»ftuCYMlHlIlPH tMI 
lr'itt()4'i(i iHf-ntx rtget 

M.pply lap to fS W4*th jf 
obtinitot.. judto 

nub ftVI* 

whim $4.95 

UNIVERSAL TIMER 

PMWhdMffK'MVt pVR 
•ndPCUM’dWWfil 
pfnvwleAMiu'ceol pn* 
ivuj'liHiirig 4fUt>ut , 4 
yjrnr'jltnfi I)t.n5i6 
! '-i ll UMHNiWlMA 
'4ngr«)l VAIbtEH <*Oi1 

S5.95 

WHISPiKlIGN! 

An n»p»*“ Ting uil •.t*t.»i 1 
niihtpnfcMjp*.oi/Ml*i 

1 R - • 

tight Ifw hinder U * 
vnunrt ft*" i>ngfit» tn. 

ighl i.k t id*t cor 

Pol! up it 300 W • jin on 

116 VAT 

,i . S6.95 


w«« \ Ty*. 

SKUTM V-—-* 

Av/pe* vtnvitiverjmpfi 
In* wnirnW'ilpttb up i 
putd'Op til lbIrrl* Gk.i1 
lot tttoti.loi'Njpjby 









pifte 4mpniict full ?W 
tm* output rufnrmMft 


SIREN 

PtmJutes upwj’fljnc 
•tnkflWJ'd W.l>l vw 
yrjLauthuttulptil 'urn 
■ti l ftaott*. uvii45 
t>ftm ipejkf' 


bOH/IIMf BASE 

Rut.voTSISVO« 


r H1 PHONE 

nr Duitl in jppt-cjt'Otv* 
ti* fiOWJye»p*'tm#nia 

A <Ul|n< fl 

iignpcrfnrinjnce 
rv, rriikrtil' 

TRANSMITTER 

fton 1 u .11 HeiEo«fT iwt 5 »e* 

I’4mrr.il 

5 * lUUV ugniH 

lUWLUilWlU»p*0V' 

Neitoflyw receive 

UP TO *» 

yX'flMAtm 

Mflniiijwrfiitmhinfr trj 

NKfOVOn HflStllVfly 


turpi.riUutJe seiiofHiMf 

> MM/II Inlegrjted 


Lo 1 tf%Puriltn 

'■n4-pf>wr''Ht liii*4|)lf 

C"u.i 1 detector 10mw 



from 7® ttx X30 MH/ 

Audio ampiilipr 9V 

rj*r mt»f on oMivmiin 

pol.i'iJyAnltsriivftve 

ealemjl powe' lou'ir. 

inlvnri.a 


Lvmp«cH<;e* • l . | 

operation cm \t.ir>tthi'iJ 



MStly itwuil! Jfiy WNY'* 1 

1 M tl'n4d(46t t>4ix14* 

ffvr fin*!' 

luntl 4v.vuim 


IH6M $5.50 
tBhA $9.95 


utsttir the u.M'u't'e"i 
PS I Alt 

$14.95 


f4<h\tde 16 

WpuPei lO'Bug Uplri 
(ton of'ftcephon 

f R-l XU SI4.95 


ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna—BNC plug.$ 8.95 

High impedance probe, light loading. 16.95 

Low pass probe, audio use. 16.95 

Direct probe, general purpose use. 13.95 

Till bail, lor CT-70.90,125. 3.95 


PHONEORDERS CALL 

716 - 586-3950 

TELEX 466735 RAMSEY Cl 
FAX 716-586-4754 


lights • utntiaiiehniriMM • nun™ t» 10hi-fi il im pltuth 
riturn in Kiguul turn lor frlmrt .«(, tv ihrppinij inh iruntinu n i 
iMiiniin il SIO 00 • loritgn Ut IS'. t» wrtict mill • COO ■« SZ 50 
|C00 in US1 gnlyl • .Mnnmlnf 115 00 kM II 50 • »» miiinu iM ■’. 
uta m • 90 hi i wttt «i.rmty on ill nil • I par p«u 4 Uh» 
nirrintf on ill wirtd until 

RAMSEY ELECTRONICS. INC. 

2575 Baird Ave.-Dept. HR 
Panfield. N.Y. 14526 





































+I2V FROM RADIO 

FUSE OR IGNITION + 12V FROM 



fig. 1. Mobile theft deterrent. 


Cl,4,5,6 

0.01 \lF 100-volt disc ceramic 

C2,3 

220mF 25-volt (RS 272-1017 or RS 272-1029) electolytic 

cm, 2 ,3 

1N4148, 1N914, or equivalent signal diode 

CR4 

1N4004 or equivalent power diode 

Q1 

2N5061, 2N5062, ECG 5401, or ECG 5402 SCR 

02 

2N2222, 2N4401, ECG 123A, or RS 276-2058 NPN transistor 

03 

TIP 29, TIP 31, ECG 152, or RS 276-2017 NPN power transistor 

04 

2N3055, ECG 181, or RS 276 2041 NPN power transistor 

R1.2 

10-k, 1/2- watt 

R3,7 

1-k, 1/2-watt 

R4 

22 k, 1/2-watt 

R5 

220-k, 1/2watt 

R6.9 

100-ohm, 1/2-watt 

R8 

470-ohm, 1/2-watt 

SI 

RS 275-1547 or RS 275-1571 mini SPST momentary pushbutton switch 

U1 

555 or RS 276 1723 1C timer 


The R5 and C2 combination determines the time¬ 
out period. Their values have been selected for about 
the maximum time obtainable when using a low- 
leakage electrolytic capacitor for C2. Tantalum capa¬ 
citors are generally not suitable in this application be¬ 
cause of their high leakage current. 

When power is first applied to the ignition system, 
pins 2 through 6 of U1 will start out with a logic high 
of about 11 volts and drift down as capacitor C2 
charges through resistor R5. Pin 3 of U1 will remain 
at a logic low until pins 2 and 6 drop below a thresh¬ 
old voltage value of approximately 4 volts. Then pin 
3 will go high, causing the collector of transistor 02 
to go low, turning off the base drive to transistors Q3 
and Q4. They, in turn, remove power from the igini- 
tion system. In the deterrent, U1 operates as an elec¬ 
tronic teeter-totter with a resistor and capacitor 
combination on pins 2 and 6 for timing. The other end 
of the teeter-totter is pin 3, which provides output 
drive. When pins 2 and 6 are high (Q1 fired), pin 3 is 
low, driving the base of 02 low. Transistor 02 oper¬ 
ates as an inverter, driving high the bases of transis¬ 
tors Q3 and Q4. Transistors Q3 and Q4 are connected 
as a Darlington for high gain (Hpe above 2000). The 


high gain is required to hold Q4 in saturation when the 
base drive is at a logic high. Transistor Q4 functions 
as a pass transistor/switch for controlling ignition cur¬ 
rent values up to 7 amps. A 7-amp current capability 
is sufficient for most ignition systems. 

Diodes are used in the circuit to perform various 
functions. CR1 protects the gate of SCR Q1 from 
negative voltage spikes. CR2 isolates C2, preventing 
it from becoming charged through resistors R3 and 
R4. CR2 and CR3 isolate capacitor C2 from circuit 
power, allowing C2 to retain its charge status regard¬ 
less of the presence or absence of circuit power. CR4 
protects transistors Q3 and Q4 from reverse voltage 
spikes generated by ignition coil flyback upon power 
removal. With CR4 in place, the reverse voltage across 
the transistors will not exceed 1 volt. 

construction 

The circuit is divided into two assemblies for mount¬ 
ing convenience. All of the electronic circuitry may be 
placed in a metal box separate from Q4, which is 
mounted on a heatsink near the ignition coil. Placing 
the circuit in a grounded metal box ensures rf protec¬ 
tion from high voltage ignition pulses and mobile trans¬ 
mitters. Disc ceramic capacitors are used at the input 
and output of the circuit to prevent rf from disturbing 
the SCR and 555 logic states. A screw terminal block 
may be mounted on the side of the box for wiring con¬ 
nections. 

Transistor Q4 requires a heatsink to improve its relia¬ 
bility, even though it operates in saturation. At 7 amps 
of current flow, about 5 watts of power will be dissi¬ 
pated by Q4. That amount of heat requires a heatsink 
with a surface area of about 5 square inches and a 
thickness of 1/8 to 1/4 inch. A heatsink with fins, 
mounted in line with the engine air flow, will provide 
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DUAL BAND ANTENNAS FOR 
ULTIMATE PERFORMANCE!! 

Description 


2X4Z 
Gain 
2X4SR 
Gain 
2X4SDY 
Gain 
HT 702 
C7-71 

C202N 

1234E 
Gain 
124X 
Gain 
122 IS 
Gain 
1210M 
Gain 
415M 

412N 


Base/Repeater 200 Watt 
146 MHz 8.2dB, 446 MHz 11.5dB 

Mobile with Mag. Mt. 150 Watt 
146 MHx 3.8dB, 446 MHz 6.2dB 

Mobile with Mag. Mt. 100 Watt 
146 MHz 2.15 dB, 446 MHz 3.8dB 

146/446 MHz Hand Held BNC 50 Watt 
Base/Repeater 920 MHz 
50 Watt 7.14 dB Gain 
Mobile 920 MHz with Mag. Mt. 

5 dB Gain 50 Watt 
Base/Repeater 200 Watt 
446 MHz 8.5dB, 1.2 GHz lO.ldB 

Mobile with Mag. Mt. 100 Watt 
446 MHz 2.5dB, 1.2 GHz 3.5dB 

1.2 GHz Base/Repeater 100 Watt 
15.5dB, 21 Step colinear 

1.2 GHz Mobile with Mag. Mt. 50 Watt 


8.8dB 



Sug. List 


High power duplexer 146 MHz 400 Watt 
446 MHz 250 Watt 
UHF/GHz Duplexer 446/1400MHz 
Max. 70 Watt 


1275 NORTH GROVE ST 
ANAHEIM, CALIF 92806 
(714) 630*4541 
CABLE NATCOLOLZ 
FAXPH)6»-WM 


Dealer prices may be 
different than list. 

Prices and specifications subject to 
change without notice or obligation. 


$168.95 

71.90 

65.95 

29.95 
$115.95 

72.95 
$178.95 

104.95 

$158.95 

76.95 

59.95 

68.95 
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NEW CODE TAPES 


NEW CODE TAPES FROM 
AVC INNOVATIONS 

by John Karpicke N9AVC 
QSO TRAINER 

This tape has been designed to teach you to copy 
complete woids instead ol letter by letter, simply, 
with a minimum ol effort and luss Using the Stan 
dard QSO lormat. beginners and old bmeis alike will 
find that then code speed will improve dramatically 
as they learn the secrets ol word copying For years, 
high speed pros have used this tried and Hue 
method—learn their secrets and |Oin the fun' Two 60 
minute tapes complete with instruction sheet 
AVC QT S14 95 


QSO MASTER 

Takes you past the General class code reguirement 
and heads you towaid the Extra class ticket Four 
thirty minute program.', cover 8. 10. 12 and 14 
wpm Two 60 minute tapes with instructions 

AVC-OM $12.95 

QSO PRO 

One more tump and you've got your Extra' These 
tapes are designed with that goal in mind Maximize 
your copying skills with lour programs that cover 
16. 18. 20 and 22 wpin Two 60 minute lapes with 
instructions 

AVC-QP $12.95 


Please enclose S3 50 shipping and handling 

mctio _ bookstore Greenville. NH 03048 


Electronic Repair Center 

Servicing 

Amateur Commercial Radio 

The most complete repair facility on 
the East Coast. 

Large parts inventory and factory 
authorized warranty service for 
Kenwood. Icom and Yaesu. 


SEND US YOUR PROBLEMS 


Servicing "Hams" tor 30 years, no rig 
too old or new tor us. 


4033 Brownsville Road 
Trevose. Pa. 19047 

215 - 357-1400 


SYNTHESIZEO 

SIGNAL GENERATOR 


MODEL 

i IfSBHSS sg loor 

MADE IN P™ 1 - | $429 95 

USA ^delivered 

• Covers 100 MHz to 199 999 MHz in 
1 kHz steps with thumbwheel dial • 
Accuracy +/- 1 part per 10 million at all 
frequencies • Internal FM adjustable from 
0 to 100 kHz at a 1 kHz rate • External FM 
input accepts tones or voice • Spurs and 
noise at least 60 dB below carrier • Out 
pul adjustable from 5-500 mV at 50 Ohms 

• Operates on 12 Vdc @ Vi Amp • 
Available lor Immediate delivery • $429.95 
delivered • Add-on accessories available 
to extend freq range, add infinite resolu¬ 
tion. AM. and a precision 120 dB attenuator 

• Call or write for details • Phone in your 
order lor fast COD shipment. 

VANGUARD LABS " ,91 


196-23 Jamaica Ave , Hollis. NY 11423 
Phone: (718) 468-2720 Mon thru Thu. 



IF YOU COLLECT OLD RADIOS, 
YOU NEED 


ANTIQUE RADIO CLASSIFIED 

Published Monthly 
Classifieds - Informative Articles 
Ads for Services & Hard-to-Find Parts 
Also: Early TV, Ham Equip., Books, 
Telegraph, 40's & 50's Radios & more... 

Free 20-word ad each month 
Sample Copy - Free 
6-Month Trial Subscription (US) - $9.00 
A.R.C., PO Box 2-A1, Carlisle. MA 01741 
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additional cooling. If desired, the amount of heatsink 
surface may be reduced for currents around 3 amps. 
However, a generous amount of heatsink material is 
cheap insurance for long transistor life. 

Transistor Q4 must be insulated with a mica wash¬ 
er from the heatsink if the heatsink is to be grounded. 
All metal burrs must be removed from heatsink holes. 
Small burrs around the holes will puncture the mica 
washer (insulator) and ground the transistor. Apply 
thermal grease to both sides of the mica washer to 
provide heat transfer from the transistor to the heat¬ 
sink. A small amount of nonconductive silicon grease 
makes a suitable thermal conductor. 

deterrent placement 

Two types of ignition systems are in common use 
today. Both can be controlled by the theft deterrent 
as long as the car battery has its negative terminal 
grounded (the deterrent would have to be redesigned 
for a positive ground system). The oldest and most 
common is the standard ignition system, which con¬ 
sists of an ignition coil and a set of breaker points. The 
second type is an electronic system consisting of an 
electronic converter, ignition coil, and a breakerless 
timing trigger. 

It doesn't matter whether the Q4 heatsink assem¬ 
bly is mounted on the engine, firewall, or fender well, 
but the assembly should be mounted near the igni¬ 
tion coil power wire. 

Avoid long extension wires to keep series resistance 
to a minimum. Finding the correct wire to intercept 
or cut is usually fairly easy when only one power wire 
is routed to the ignition system. Some electronic sys¬ 
tems have two large wires routed to the system; one 
of them provides power from the ignition switch, and 
is the wire that must be intercepted to insert the Q4 
assembly. The second wire is used to provide power 
from the starter solenoid during starting. It will be left 
alone. 

Standard-ignition systems use a resistor or resis¬ 
tance wire in series with the ignition switch and igni¬ 
tion coil to reduce power dissipation in the coil. The 
Q4 assembly is connected in series with that resistor 
wire at either the coil terminal or at the resistor termi 
nal. If the resistor can't be located, assume that the 
connecting wire is also the resistor. Note: do not cut 
the resistance wire. 

Mount the electronic circuit box in any convenient 
location where the box will be grounded. Connect a 
wire from the ignition switch (+ 12 volts) to the ter¬ 
minal marked BA (Q3 collector). Connect a wire from 
terminal BA to terminal BB (Q4 collector). Route a wire 
to the pushbutton from terminal A (resistor R1), and 
another wire from terminal CA (emitter of Q3) to ter¬ 
minal CB (base of Q4). Connect terminal D (emitter 
of Q4) to the ignition coil. 
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Converts Your 
HT to a Powerful 
Mobile Unit 

•30 watts output 

• CaAs FET pre-amp 

• Fits on car door 
•2 Meters or 70 cm 
,|com 
*Kenwood 
-Yaesu 


AT LAST" A VERY AFFORDABLE COMPUTER 
AT A VERT AFFORDABLE PRICE 


PWWRFUl »UU» «400»WMII*lil with fw o* U(MUW» mom-A 
fell A'* . - i* INCH MOOULl VNOLIM’ INfMY COMMAND* 

CUHAStl « «(• UtUflHAM TVFf «f tRCMMO MMD »OUH 

CHIM DtSrGN I DUCA TION*t UN.QOl t»NtM*CH|C» 
roots IO* fMM(* .(4 Nil r» GAAMw OfUWTNG AND ANIUATfp Ort 

Accufuff ro»i?mcjMAt myacis »oa rm, mant.i maim 

AND SC*MT*< fUNCtOMS Ml AN MMJWOASU HUI 
W* CANNOT TtLl TOO fH| KAMI Of TMf COMHjTfA RUT (| WAS 
MAM It’ A FAMOUS WATCH COAAfAN' TN|V USfO TO SI l i »0*4 


Wl BOUGHT OC/I WHAT f m| »ACTO*< NAD ll»T >N STOCK AND HAD 
TO KfMOv! TN| . ABl L 5 THISI ON'T* A HI IMMCUOIO UM TMf 
«V WALL ADAPTf H AND MANUAL M CAUSE THIS A CMCAMf INU«D 
• T(M TMf A| IS NO wAMMAN*' 

GIT TH|U WMM.I TmI* last iNAIffO Sum • 


BUY 1st UNIT FOR $19.95 BUY 2nd FOR $16.95 9V DC WALL ADA 
BUY 3rd UNIT Non Operating For Parts $10.95 MANUAL Over 1*>< 

See September 19B4 issue of 73 lot T1MEX/RTTY article 


CHIP BONANZA iat them mien imsv ami a stsau 

rna *i on ia on io roe I too 

7M* va fa oh to roe iwou 

m/ ea o« io fori onao 

rmr iaoo fa oh io »oh usoo 

?’i> t'ac tA on to FOR wnoo 

$4 9ft FA OR 10 ron MftdO 

••‘0 (HCGUttft) «!9ft IA on TO ron tmao 

«uut (HCG HBn V ,9ft (A OH TO »ON IftOOO 

MA^I into MM* L?«6 LA OH TO TOM UftOH 

«"• WMM.Ww n • FOR t ft 98 

«»* 9 FOR »1J9T. 

«On OPCC1AU I }>ft 

TM5flBHONl MICRO P«U PIN ■ BIT D>Q . *8 HIT CPU I « » 

TMftMOlNlMiLMOMHBJ | 7 9ft 

TIM 9BMANL MM3HO 1*0.004 Of N AND OHrVTH I * a> 

TM5 MllANl MICRO* COlOH GRAPHICS AND IMftf'l AT t IH 

KIVBQAHOMllilMMEVSMf ASURf 4 . T0(H»T(K) 1 soft 


SPECIALS 


IBM COMPATIBLE 
COMPUTERS 

Fhpfop Case, keyboard 
P/S and motherboard up 
and running Call lor de 
tads 

$399 00 ea ♦ 5 00 SAM 


LNA't 

90* Kelvin, seif con 
tamed electronic poiara 
tor with teedhorn 
159 95 ea * 5 00 S H 
21100 00 


Cassette Software: 


APPLE POWER 
SUPPLIES 


SHIPPING INFORMATION Pt EASE INCLUDE 10% OF ORDER FOR SHIP 
PING AND HANDLING CHARGES (MINIMUM 12 50 MAXIMUM HO) CA 
NAD1AN ORDERS ADO 17 50 IN US FUNOS MICHIGAN RESIDENTS ADO 
4% SALES TAX FOR FREE FLYER. SENO 12t STAMP OR SASE 


HAL-TRONIX, INC. ( 313 ) 281-7773 

12671 Olx-Toledo Hwy 12 00 6 M EST , 
P.O- Box 1101 
Southgate. Ml 48195 


HAL ' HAROLD C HOWLAND 
W8ZXH 


NAVAL ELECTRONICS, INC. 
5417 Jetview Circle ■ Tampa, FL 33614 
Phone. 813-885-6091 - Telex: 289-237 (NAVL UR) 
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| Interested in J ",_ 

9 SAVING / ham «« 
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I „ software I I' 
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®the BEST I " Ew products lie 
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a BARGAINS I ant, Queelect ||g 

9 DHI\UHinO I PUBLICATIONS If© 

I on NEW and | 

I USED ELECTRONIC ! 

f EQUIPMENT available? f 

§ You’ll Find Them | 

| in the Nation's No, 1 I 
g Electronic Shopper Magazine \ 

1 NUTS & VOLTS! 

® c 

9 Now in our 7th Year « 

9 C 

S Nuts & Voles is published MONTHLY and features: £ 

gNEW STATE-OF-THE-ART PRODUCTS *g 
g SURPLUS EQUIPMENT • USED BARGAINS g 
g« 50% DISCOUNT TO SUBSCRIBERS ONg 
9 CLASSIFIED ADS • EVENTS CALENDAR • g 
S NEW PRODUCTS • LOW COST DISPLAY £ 
g AD RATES • NATIONAL CIRCULATION • © 
gAND A FREE 40-WORD CLASSIFIED AD© 
g WITH YOUR SUBSCRIPTION « 

g SUBSCRIPTION RATES £ 

g □ One Year - 3rd Class Mail.$ 10.00 © 

g □ One Year - I st Class Mail.$ I 5.00 6 

g □ One Year - Canada & Mexico (in U.S. Funds) . . $ 18.00 © 
® □ Lifetime - 3rd Class Mail (U.S. Only) .$35.00 © 

9 ORDER NOW! £ 

9 © 

g Send: □ Check □ Money Order ClVisa □ MasterCard g 

9 © 

g TO NUTS & VOLTS MAGAZINE g 

g P.O. BOX llll-H g 

g PLACENTIA, CALIFORNIA 92670 g 

g (714) 632-7721 g 

9 © 

9 Name___ e 

9 © 

g Address_g 

9 C 

9 City -----------© 

9 C 

9 State____ Zip _____ © 

9 © 

g Card No.-g 

9 . „ © 

9 txp Date_© 

2 © 

g IF YOU’RE INTO ELECTRONICS, c 

® THIS MAGAZINE WILL SAVE YOU MONEY! © 
9 © 

g Dealer Inquiries Invited ^ 189 g 
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for diesels 

The theft deterrent may also be used on diesel au¬ 
tomobile engines. A warm engine usually starts im¬ 
mediately, providing the thief an opportunity to drive 
to a street intersection. But cold starts present a chal¬ 
lenge, because the "cold" glow plug timing is nearly 
equal to the deterrent time-out time. A thief might not 
get the engine started before time-out. In either case, 
the car won't be driven very far before the engine 
quits. 

To install the deterrent on a diesel engine, locate 
the electric fuel shut-off valve near the fuel injector 
pump. There's usually one control wire attached that 
provides power to operate the valve when the igni¬ 
tion switch is turned on. Connect the Q4 deterrent cir¬ 
cuit in series with the control wire. Terminal BA 
connects to the ignition switch end of the control wire, 
and terminal D connects to the fuel shut-off valve. 

ham radio 


W6SAI BOOKS 

published by Bill Orr, W6SAI and Stu Cowan, W2LX 
BEAM ANTENNA HANDBOOK 

Completely revised and updated with the latest computer generated informa- 
tion on BEAM Antenna design. Covers HF and VHF Yagis and 10, 18 and 24 
MHz WARC bands. Everything you need to know. 204 illustrations. 268 
pages. (01985. Revised 1st edition. 

I RP-BA Sottbound $9.95 


SIMPLE LOW-COST WIRE ANTENNAS 

Primer on how-to build simple low cost wire antennas. Includes invisible 
designs for apartment dwellers. Full ot diagrams and schematics. 192 
pages. ©1972 2nd edition 

l IRP-WA Ssftbound $9.95 


ALL ABOUT CUBICAL QUAD ANTENNAS 

Simple to build, lightweight, and high performance make the Quad at DX’ers 
delight. Everything trom the single element to a multi-element monster. A 
wealth of information on construction, feeding, tuning and installing the 
quad antenna. 112 pages. ©1982. 3rd edition. 

I IRP-CQ Sottbound $7.95 


THE RADIO AMATEUR ANTENNA HANDBOOK 

A wealth of projects that covers verticals, long wires, beams as well as 
plenty of other interesting designs. It includes an honest judgement of gain 
figures, how to site your antenna for the best performance, a look at the 
Yagi-Quad controversy, baiuns, slopers, and delta loops. Practical antenna 
projects that work! 190 pages. ©1978. 1st edition. 

I IRP-AH Sottbound $9.95 


Please enclose $3.50 for shipping and handling. 

ham.- 


m omma m am — 

radio 


magazine 
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BOOKSTORE 


^GREENVILLE, NH 03048 


(603) 878-1441 







THE MOST AFFORDABLE 
REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT•) 


BAND KIT WIRED 

6M, 2M. 220 $630 $880 

440 $730 $980 



(Also available for commer¬ 
cial bands) 

FEATURES: 


SENSITIVITY SECOND TO NONE; O 15 uV (VHF), 0.2 uV(UHF) TYP 
SELECTIVITY THAT CAN'T BE BEAT! BOTH 8 POLE XTAL FILTER 
& CERAMIC FILTER FOR > lOOdBAT ± 12KHZ. HELICALRESON 
ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD. 

OTHER GREAT RECEIVER FEATURES: FLUTTER PROOF 
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT¬ 
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL 
CLEAN, EASY TUNE TRANSMITTER; UPTO20WATTSOUT(UPTO 
50W WITH OPTIONAL PA). 


HIGH QUALITY XMTR & RCVR MODULES FOR 
REPEATERS. LINKS. TELEMETRY, ETC. 


• R144/R220 FM RCVRS lor 2M or 220 MHz 0.15uV 
sens.;8 pole xtal tiller 4 ceramic filler In l-f, helical 

resonator front end for exceptional selectivity. C . vfttV 

> lOOdBat * 12kHz, besl available today Flut- 

ter proof squelch. AFC tracks drifting xmtrs WP , ’’ 

Xtal oven avail. Kit only $138. 'jjr&MP'/ 

• R451 FM RCVR Same but for uhf. Tuned 
line front end, 0.3 uV sens Kit only $138. 

• R76 FM RCVR for 10M, 8M, 2M, or 220 As above, 

but w/o AFC or hel. res. Kits only $118. Also avail w/4 pole filter, only$98/klt 
. R110VHFAM RECEIVER kit for VHF aircraft 
or ham bands or Space Shuttle Only$98 


mr/ 


• TAS1 VHF FM EXCITER for 10M. 6M. AiSi V? %'ww 

2M. or 220 MHz 2 Watts continuous. 

up to 3W Intermittent Kit only $68 . jiKfiPSf 

• TA4S1 UHF FM EXCITER 2W com . up to 3W 

intermittent. Kits only $68 Xtal oven avail. ~~-L/ 

• VHF a UHF LINEAR AMPLIFIERS. For either FM or or SSB Power levels 
from 10 to 45 Watts to go with exciters & xmtg converters Several 
models. Kits from $ 78 


NOW—FCC TYPE ACCEPTED TRANSMITTERS. RECEIVERS. AND 
REPEA TERS A VAILABLE FOR HIGH-BAND AND UHF. CALL FOR DETAILS. 


RECEIVING CONVERTERS 


LOW-NOISE PREAMPS 


MINIATURE PREAMPS 


Models to cover every practical rf & if range to listen to SSB. 
FM, ATV.etc, NF - 2dBor leas 


Input Rang* 

28-32 
50 52 
50 54 
144-146 

145 147 
144 144 4 

146 146 
220-222 
220 224 
222 226 
230 224 
222 224 



VHF MOD ELS 
Kit with Case $49 

Less Case $39 

Wired $69 

UHFMODELS 
Kit with Case $59 

Less Case $49 

Wired $75 


SCANNER CONVERTERS Copy B06 MHz band on any scan¬ 
ner Wlied/lesled ONLY $88 


TRANSMIT CONVERTERS 


For SSB. CW, A TV, FM, etc 

Why pay big bucks for a multi 

mode ng for each band? Can be linked with receive convert 
ers for transceive 2 Watts output vhf. 1 Wattuhl 


Exciter 

Antenna 

For VHF, 

Input Range Output 

Model XV2 

26 JO 

26 29 

144 146 

145 146 

Kit $79 

26 JO 
.7-274 

50-52 

144 1444 

Wired $149 

26 JO 

220-222* 

(Specify band) 

50 54 
144 146 

220 224 

50 52 


144-146 

2B-X 

For UHF, 

28 JO 

432-454 

Model XV4 

26 X 

6125 

4J5-4J7 

4W25 

Kit $79 

144-146 

432-436* 

Wired $139 

• Add 120 (or 2M in<>ot 

VHF A UHF LINEAR AMPLIFIERS. Use with above 

Power levels Irom 10 to 45 Walls 

Several models, 

kits Irom $78. 
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Hamtronics Breaks 
the Price Barrier! 


No Need to Pay $80 to $125 
lor a GaAs FET Preamp. 


FEATURES: 

• Very Low Nose 0 7dB VHF, 0.8dB UHF 

• High Gam: 13 to 20dB. Depending on Freq 

• Wide Dynamic Range tor Overload Resistance 

• Latest Dual-gate GaAsFET, Very Stable 



MODEL 

TUNES RANGE 

PRICE 

LNG-28 

26-30 MHz 

$49 

LNG-50 

46-56 MHz 

$49 

LNG-144 

137 150 MHz 

$49 

LNG-160 

150-172MHZ 

$49 

LNG-220 

210-230 MHz 

$49 

LNG-432 

400-470 MHz 

$49 

LNG-800 

800-960 MHz 

$49 


HELICAL RESONATOR 
PREAMPS 


Low-noise preamps with 
helical resonators re¬ 
duce intermod and 
cross-band interference 
in critical applications. 
12dBgain. 




U2? 


MODEL 

TUNING RANGE 

PRICE 

HRA-144 

143-150 MHz 

$49 

HRA-{ * ) 

150-174 MHz 

$49 

HRA-220 

213-233 MHz 

$49 

HRA-432 

420-450 MHz 

$64 

HRA-( * ) 

450-470 MHz 

$64 


‘Specify Center frequency desired 



NEW 


GaAsFET Preamps wllh lea 
lures similar to LNG. ex 
cept designed lor LOW 
Uh.; COST and SMALL 
* ■} SIZE, only 5/8 "W « 

'l Er x 3 ' 4H e,8 " v 

Vwi mounts Inside many 
I, radios 


Model LNW-( * ).Only $19/klt, $34wlred 

Models available to tune the following bands 
25-35, 35-55. 55-90. 90-120, 120-150. 
150-200. 200-270. and 400-500 MHz 

•Specify band 


IN-LINE PREAMPS 


NEW 


GaAsFET Pre I -O) # ■ 

amp with lea Mr ,, -SL ^ m 

lures like LNG — »» B 

Automatically 

switches out ol line dur "“W 

mg transmit Use with base or mobile 
transceivers up to 25W Tower mtg hdwr met 


v# &. * 


MODEL TUNES RANGE 

LNS-144 120-175 MHz 

LNS-220 200-240 MHz 
LNS-432 400-500 MHz 


KIT WIRED 

$59 $79 

$59 $79 

$59 $79 


ACCESSORIES 


• MO-202 FSK DATA MODULATOR. Run up fo 
1200 baud digital or packel radio signals 
through any FM transmitter 

• DE 202 FSK DATA DEMODULATOR 

• COR-2 KIT With audio mixer, local speaker 
amplifier, tall & lime-out timers 

• COR-3 KIT with "courtesy" beep" 

• DTMF DECODER/CONTROLLER KITS 

• AUTOPATCH KITS. Provide repeater auto¬ 
patch, reverse patch, phone line remote 
control ol repeater, secondary control. 

• CWID KITS • SIMPLEX AUTOPATCH 


• Send $1 for Complete Catalog 

(Send $2.00 or 4 IRC's (or overseas mailing) 

• Order by phone or mail • Add S3 S & H per order 

(Electronic answering service evenings & weekends) 

• Use VISA, MASTERCARD, Check, or UPS COD. 


hamtronics, Tnc. 

65-E MOUL ROAD • HILTON NY 14468 
Phone: 716-392-9430 Hamtronics * ts a registered trademark 













Garth stonehocker, koryw 


more DX 
propagation tips 

Last month we discussed weak sig¬ 
nal reception in terms of the chart that 
accompanies this column each month. 
Numbers shown in the chart represent 
the highest frequency bands that 
should be used at specified hours. As 
a general rule, operate on the highest 
band available in order to optimize sig¬ 
nal strength by minimizing the number 
of hops through the absorbing D re¬ 
gion of the ionosphere. 

To fully utilize this optimum propa¬ 
gation mode, the takeoff angle (TOA) 
of your antenna must be approximate¬ 
ly 10 degrees. If the elevation pattern 
of the antenna doesn't include signifi¬ 
cant energy at this low angle*, oper¬ 
ate on the next lower frequency band 
but be prepared to pay the price in sig¬ 
nal loss, due to the greater number of 
hops (more hops mean greater loss at 
the points of reflection/refraction and 
passage through the D layer). For the 
shorter paths — for example, Europe 
to Japan — dropping down to the next 
lower band raises the TOA required by 
12 degrees, but unfortunately means 
one more hop will be required with an 
additional loss in signal level of 10 dB. 
Dropping down two bands nets a TOA 
23 degrees higher, one to two more 
hops, and 24 dB of additional signal 
loss. Using a lower frequency band 
on the longer paths accounts for a 
4-degree elevation in TOA and a loss 


*Most don't, unless a rather large ground system is 
used with verticals or the horizontal array is over a 
wavelength above the earth 

- Ed. 


of 6 dB for each hop. These longer 
paths represent five to six maximum- 
length hops. With this number of long 
hops and accumulated per-hop ab¬ 
sorption, one more hop doesn't make 
as much difference in the TOA or 
attenuation, compared to shorter 
ones. 

Knowing your antenna's pattern and 
using this information, questions of 
tradeoffs arise. Should I lower fre¬ 
quency to take advantage of my an¬ 
tenna's TOA and lose signal level from 
more hops, or should I use the anten¬ 
na on the highest band and be a few 
dB down from the antenna pattern 
maximum? If your tradeoff calculations 
come out about even, consider signal 
quality parameters (such as stability) 
rather than available signal strength. 
Stable signals in frequency, phase, 
and amplitude over a short time — i.e., 
seconds or minutes — are needed to 
"read" the transmitted information. 

The length of time needed to deci¬ 
pher the information is a function of 
the modulation being "read," but in 
most cases greater stability represents 
an improvement. This occurs when 
you operate just below the MUF. As 
a general rule, for stability, choose a 
frequency that is just 15 percent below 
the MUF. If you drop too low in fre¬ 
quency, a form of multipath distortion 
occurs that sounds like interference. 
The frequency just below the MUF is 
the most stable and therefore ex¬ 
periences minimum fading — QSB. Of 
course, when the geomagnetic field 
becomes variable, as during a distur¬ 
bance from a solar wind particle influx, 
even frequencies near the MUF be¬ 


come more unstable in frequency, 
phase, and amplitude. After a few 
years experience or training, DXers 
can "read" signals having some of 
these poor characteristics. If you con¬ 
sider these propagation rules and prac¬ 
tice learning to "read" the difficult 
signals, you'll enjoy the experience of 
rare DX QSOs more often. 

last-minute forecast 

The higher frequency bands (10-30 
meters) are expected to peak the sec¬ 
ond week of this month. Long-skip 
openings during periods of higher so¬ 
lar activity and flux should raise the 
MUFs about 15 to 20 percent over me¬ 
dian mid-latitude noontime values. 
Look for evening transequatorial long- 
hop openings, especially if the ge¬ 
omagnetic field becomes disturbed as 
the solar flux drops off toward the end 
of the week. The lower frequency 
bands should remain in their winter 
"finery" during the first and last weeks 
of the month. Expect geomagnetic 
(field) disturbances during the middle 
of the last week. 

No significant meteor showers are 
scheduled to appear in February. A full 
moon will occur on the 13th, with its 
perigee on the 25th. 

band-to-band summary 

Ten and twelve meters, the highest 
day-only DX bands, are nearest the 
MUF for southern hemisphere paths. 
They will be open most days when the 
solar flux is above 75 during the 7- to 
10-hour period centered around local 
noon. These bands open on paths to¬ 
ward the east and close toward the 
west. The paths may be as long as 
2400 miles in single-hop length, and 
occasionally twice as long during eve¬ 
ning transequatorial openings. 

Fifteen and twenty meters, almost 
always open to the southern part of 
the world, will be the main daytime DX 
bands. Twenty should stay open on 
long southern paths into the night, 
while 15 will drop out in the afternoon. 
Total path lengths of from 5000 to 7000 
miles are expected on these bands and 
one-long-hop transequatorial propaga¬ 
tion is also possible, favoring evening 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides MUF during "normal" hours. 
*Look at next higher band for possible openings. 


















































































































































































































































































































































































































































































































































































































SPECIAL PURCHASE 


COMMODORE PRINTER/PLOTTER 


EDGE 

CONNECTORS 

ALL ARE 156 SPACING 

22 EDGE CONNECTOR lUJo 

si’Ml-' I'jq 'lHr UMo.Jiloo 

22144 EDGE CONNECTOR 
$2 00 »» PC ‘Ifie 10 lor tie 00 
22/44 EDGE CONNECTOR 

soKMr lug 'ifii' t2 SO •eel' 

20/5* EDGC CONNECTOR 
12 50 e« PC si fie 

J6/72EOGE CONNECTOR 
PC style 13.00 each 

43/te EDGE CONNECTOR 
PC stflo 14 50 each 

TRANSISTORS 


TRANSFORMERS 


1 AMP 50 VOLT DIODES 


SOLDER TAIL I.C 
SOCKETS 

PIN 10 lot 12 50 

100 Tor 122 00 
1000 for 1200 00 


•SPECIAL PRICE' 
TRANSISTOR 


48 KEY ASSEMBLY 
FOR COMPUTER OR 
HOBBYIST 


MICRO-CASSETTE MECHANISM 






NEW T.l KEYBOARDS Ongnally 
used on computers, these key¬ 
boards contain 48 S P S T mecfi- 


WALL 

TRANSFORMERS 


COMPUTER £11 
GRADE || 
CAPACITORS | 1 

2,000 mid 200 VdcV-^ 

t 3 .r > 5 (xyli K’ou 

6.400 mid 60 Vdc 

I :t R- . 3.1 4 hirjh 50 

9 TOO mid 50 Vdc 


60,000 mid 40 Vdc 
3 • 5 lM]h 13 SO 

66,000 mid 15 Vdc 


9,300 mid. 50 Vdc 
2 » 4 1 2" hajti 11 CO 

t8.000 mid. 10 Vdc 

1 3 8'« 2 SR" hgh J' 00 
48.000 mid 10 Vde 

2 1/2" * 3 1 ’A" high $1 00 
100.000 mid. 10 Vdc 

2 1 2" jr 6'high $100 
185,000 mid. 6 Vdc 
2 1 2" « 4 t 2~ high $1 00 


con iJOnnim - IT 

CONTACTS lamp 
Mounts m 14 pm OiP sc* ► m 

11 25 4ach 10 tor 110 00 

MINIATURE 
S VDC RELAY 

Aromai eRSO 6v 

ir, s s, 83% 

GOTO r.pllia'l '•n’rT 

coniacis rgieii 1 

1 amp (g> 30 vile Higp , sensitive 

Til tweetor.vepnssihn- 120ohm 


Tl SWITCHING POWER SUPPLY^ 


* SPECIAL & Vf 
, PRICE' ■ 


e-T'TI jyQ 


—, SPEC I Hi l| 

4M005J4 ?I6I 

t 15 00 EACH 


POLARITY SWITCH 




external coaxial relay on 

a satellite TV system IDEAL fOR •, 

THE EXPERIM6NTOR AS PARTS heavy t 1 

chassis box com am i nu a 5 vn. relay I ■* + «~l I 
CA 358 op amp an.i other parts * 


PHOTO-FLASH 

CAPACITORS 

I ro ml 330, *3^ - I 


RELAYS 

10 AMP SOLID STATE 

CONTROl ) }2 vdi 

LOAD 141)vai 10amp' V r ? 

5I2£ 21V.W.V ?W, 

19 50 EACH 10 FOR 190 00 

ULTRA-MINIATURE 
5 VDC RELAY 


3V* SPEAKER 


12 SO each 10 tor 120 00 

SPRING LEVER 
TERMINALS 

XT’ *! 

rr ? r°,4 m *•! i 

TN^lwke-le L . jJ 
Greal lor speaker enclosures or 


WALL 

TRANSFORMER 
11.5 VdC ^<zr 
1 95 [ 

Amp 

INPUT 120Vac 
Sl2t 3 3/4 X 
? 71b X 2 5/8 


TELEPHONE 

COUPLING 

TRANSFORMER 


XENON FLASH TUBE I 


3 4“ long X 1 8~dia Flash 
tube designed lor use in 
compact camera (lash units 
Ideal tor experimenters 

CAT0 FLT-1 2 for $1.00 


MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS @ 125 VAC 


4PDT RELAY 

USED but luHy 5 fj*jy 

Speoljr coa v.x rage desired 

LANGE QUANTITIES AVAILABLE 
SOCKETS FOR KH BELAY 


STANDARD JUMBO 
DIFFUSED T 1-3/4 

RED 10 lor 11.50 . 

100 tor *13.00 i 


13.8 VDC REGULATED POWER SUPPLY 


D.RS.T. LIGHTED 
ROCKER SWITCH 

HS vac lighted rocker . 


Orange lens 1$amp J 

SiT 



OH 01)11 

I VAN NU VS. CA STORE 
6228 Sepulveda Hlvtt 


twx 'iioioioi63 au 11 rcino 

f ASVl INK MHX 62887748 


MINIMUM OROER 110 00 
USA S3 00 SHIPPING 
300 258 66661 FOREIGN OHOERS 

INCLUDING SUFFIClENr| 
SHIPPING 

NOCOD' CALIF RES ADD 6'/„ 


hours during periods of high solar flux 
and disturbed geomagnetic field con¬ 
ditions. 

Thirty and forty meters are both day 
and night bands. Intermediate dis¬ 
tances (up to 1000 miles) in any direc¬ 
tion represent daytime DX. Nightime 
DX on these bands is expected to ex¬ 
ceed those distances encountered on 
80 meters and, as on 80, will follow the 
darkness path across the sky. Reduced 
midday signal strengths and distances 
may occur on days of high solar flux 
values or periods of anomalous ab¬ 
sorption. 

Eighty and one-sixty meters will 
exhibit short-skip propagation during 
the daylight hours and lengthen for DX 
at dusk. These bands follow darkness, 
opening to the east just before local 
sunset, swinging more to the south to¬ 
ward midnight, and ending up in the 
Pacific areas during the hours before 
dawn. Except for daytime short-skip 
signal strengths, high solar flux values 
hardly affect these bands. On some 
days, however, the condition known 
as anomalous absorption will diminish 
day and night signal strengths. The 
160-meter band opens later and ends 
earlier. 
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rMULTI-BAND SLOPERS1 

ALSO: DIPOLES A LIMITED-SPACE ANTENNAS 
Outstanding performance of W9INN aniennat Is wall known! Now en¬ 
joy multibend BIG-SIGNAL reports! Automatic bendswilching • Very 
low SWR - Cos* load • 3kw power • Compact - F ULLY ASSEMBLED 
to your tpaclllad cantor frequency each band • Eatv to insion • very 
tow protlle ■ Complete Instructions • Your personal chock accepted 
4 BAND SLOPER -160. 80. 40,30. or 20M 60 tl long $ 48 ppd 

3.t60.80.40M 60 It. «■ $43 • • 

2 . 80.40M 40 11. $ 35 - 

3 NO-TRAP DIPOLE - 160, 80. 40M 1131!. long S 71 •• 

2 . 80. 40M 8511 .. t 5u ■■ 

9 BAND SPACE SAVER DIPOLE-180 IhrulOM* 48It lon g $ 85ppd 
"Requires wide-range tuner (80,40. 20,15M without tuner) 

SEND SASE tor complete detells ot these end other unique antennas 
W9INN ANTENNAS 312 394 3414 

BOX 393*H MT. PROSPECT, IL 60056 
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Self-stick 1x3 labels 
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*** ALL NEW UPGRADES *** 
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Mineral, Virginia 23117 
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•Jfit CHARGE 

YOUR CLASSIFIED ADS 
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IC-735 



HF Equipment 

List 

Juns 

IC-735 Gen. Qvg Xcvr 

$999 00 

Call$ 

tC-745Gen. Cvg Xcvr 

1049.00 

Call$ 

IC-751A Gen. Cvg. Xcvr 

1649.00 

Calls 

Receiver* 



IC-R7000 25-1300 + MHz Rcvr 

1099.00 

CallS 

IC-R71A 100 kHz-30 MHz Rcvr 

949.00 

Calls 

VHF 



IC-271A All Mode Base25w 

859.00 

CallS 

IC-271H All Mode Base lOOw 

1099.00 

CallS 

IC-27A FM Mobile 25w 

429 00 

CallS 

IC-27H FM Mobile 45w 

459.00 

CallS 

IC-28A FM Mobile 25w 

429 00 

CallS 

IC-28H FM Mobile 45w 

459.00 

CallS 

IC-38A FM Mobile 25W 

459.00 

CallS 

IC-2AT FM HT 

299.00 

CallS 

IC-02AT FM HT 

399.00 

CallS 

IC-/i2AT Micro HT 

329.00 

CallS 

UHF 



IC-471A All Mode Base 25w 

979.00 

CallS 

IC-471H All Mode Base 75w 

1339.00 

CallS 

IC-47A FM Mobile 25w 

549.00 

CallS 

1C 48A FM Mobile 25W 

45900 

CallS 

IC-4AT FM HT 

339.00 

CallS 

IC-04AT FM HT 

449.00 

CallS 

IC-3200A FM 2m/70cm 25w 

599.00 

CallS 

220 MHZ 



IC-37A FM Mobile 25w 

499.00 

CallS 

IC-3AT FM HT 

339 00 

CallS 

Repeaters 



IC-RP3010 440 MHz 

1229 00 

CallS 

IC-RP1210 1.2GHz 

147900 

CallS 


- TS-440S/AT 


■ 

HF Equipment 

U»l 

Juns 

TS-940SAT Gen Cvg Xcvr $2249.95 

CallS 

TS-940S Gen. Cvg Xcvr 

2049 95 

CallS 

TS-930S/AT Gen. Cvg Xcvr 

1849 95 

CallS 

TS-830S Xcvr 

1099.95 

Calls 

TS-530SP Xcvr 

899.95 

CallS 

TS-430S Gen. Cvg Xcvr 

819.95 

CallS 

TS-440S/AT Gen. Cvg Xcvr 

1199 95 

Calls 

TS-440S Gen. Cvg Xcvr 

1049.95 

CallS 

Receivers 

R-5000 NEW! 

899.95 

CallS 

R 2000 150kHz 30 MHz 

649.95 

Calls 

TS-670 All Mode Quad 6 M 

799 95 

CallS 

VHF 

TS-711A All Mode Base2Sw 

899.95 

CallS 

TR-751A All Mode Mobile 25w 

599.95 

CallS 

TM-201BFM Mobile 45w 

36995 

CallS 

TM-211AFM Mobile 25w 

399.95 

CallS 

TM-2530A FM Mobile 25w 

429 95 

CallS 

TM-2550A FM Mobile 45w 

469.95 

CallS 

TM-2570A FM Mobile 70w 

559 95 

CallS 

TH21-BT FM, HT 

259 95 

CallS 

TH-205AT. NEW 2m HT 

TBA 

Calls 

TH-2600A FM, HT 

359.95 

CallS 

UHF 

TS-811A All Mode Base 25w 

1049.95 

CallS 

TM-401B FM Mobile 25w 

399 95 

CallS 

TM-411A FM Mobile 25w 

449.95 

CallS 

TH-41BT FM, HT 

269.95 

CallS 

TR-3600 FM HT 

369.95 

CallS 

220 MHZ 

TM-3530A FM 220 MHz 25w 

449 95 

CallS 

TH-31BT FM, 220 MHz HT 

269.95 

CallS 

TL-922A HF Amp 

1499.95 

Calls 
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FT 757GX 



HF Equipment 

Ust 

Juns 

FT-ONE Gen. Cvg Xcvr 

S285900 

CallS 

FT-757 GX Gen. Cvg Xcvr 

995.00 

Calls 

FT-767 4BandNew 

1895 00 

CallS 

Receivers 



FRG 8800 150kHz-30 MHz 

599 95 

CallS 

FRG 9600 60 905 MHz 

679 95 

CallS 

VHF 



FT 270RH FM Mobile 45w 

439 95 

CallS 

FT-290R All Mode Portable 

579.95 

CallS 

FT-23 R/TT Mini HT 

299 95 

CallS 

FT-209RH FM Handheld 5w 

359.95 

CallS 

UHF 



FT-770RH FM Mobile 25w 

479 95 

CallS 

FT-73 R/TT Mini HT 

314.95 

CallS 

FT-709RH FM HT 4w 

359 95 

CallS 

VHF/UHF Full Duplex 



FT-726R All Mode Xcvr 

1095 95 

CallS 

HF/726 Module for 10,12,15M 

26995 

CallS 

FT-690R 6m, All Mode, 



Portable 

569 95 

CallS 

430/726 430-440 MHz 

329.95 

Call S 

440/726 440-450 MHz 

329 95 

CallS 

HF-726 10-15-20M 

289 95 

CallS 

SU-728 Sate Duplex 

129 95 

CallS 

Duel Bander 



FT 2700RH FM 2m/70 cm 25w 

599 95 

CallS 

FT-727R 2m/70 cm HT 

479 95 

CallS 

220 MHZ 



FT-109 RH New HT 

TBA 

CallS 

Repeater* 



FTR-2410 2m Repeaters 

1249 95 

CallS 

FTR-5410 70cm Repeaters 

1289 95 

CallS 

nciwri out cai c h 


KENWOOD TR-2600A w/PB-26 S259.95 


^^ELECTRONICS 


ENCOM #TE •MIRAGE • AMERITRON • 
BIRD# AMP. SUPPLY• KANTRONICS• 
AEA# ASTRON# 


°'08f( 


• AMATEUR • TWO WAY • MARINE 

• CELLULAR MOBILE PHONE • SCANNER 

• Free U.P.S. Cash Order *SE HABLA ESPANOL 
(Most Items, Most Places) 

fel 3)390-8003 CuI ve f C?ty, V C 


HF ANTENNAS - 
The Easy Way 

by John Haerle, WB5IIR 


This book has been published 
as a memorial to 
WB5!IR's work as 

{j9 an Amaieur Radio teacher 

.Originally given as a series ol 
speeches or papers, this tutorial is an excellent source 
book on antenna theory and applications Examples ot 
areas covered are Fundamentals, antenna and feedline 


terminology, baluns. ground systems, lightning protection. 
The Basic Antenna, the dipole, the zepp. G5RV, Wmdom. 
Special Antennas, the sloper, DDRR, Beverage, lolded 
unipole. Beams. W8JK. Yagi. two element quad, and the 
160 meter band story John's writing is in an easy-lo- 
understand conversational style and is lull ol examples 
and handy tips and hints There are no drawings or illus 
trations but John's prose paints pictures lor clear and 
complete understanding ol the information being 
presented 1984 1st Edition 

L1JH-AT Softbound $11.95 

Please add $3 50 for shipping and handling 


ham 

radio 

GREENVILLE NH 03048 


BOOKSTORE 


(603) 878 1441 
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ASTRON 

COR POP ATI ON 


9 Autry 

Irvine. CA 92718 
(714) 458 7277 


Canadian Distributor 
Easlcom Industries. Ltd 
430 Signet Drive 
Weston. Ont Can 49L 2T6 
(416)743-7801 



INSIDE VIEW - RS I 2A 


ASTRON POWER SUPPLIES 

• HEAVY DUTY • HIGH QUALITY 

RS and VS SERIES 

• RUGGED • RELIABLE • 

SPECIAL FEATURES 

PERFORMANCE SPECIFICATIONS 

• SOLID STATE ELECTRONICALLY REGULATED 

• INPUT VOLTAGE 105-125 VAC 

• FOLD-BACK CURRENT LIMITING Protects Powef Supply 

• OUTPUT VOLTAGE 13 8 VOC ± 0 05 volts 

from excessive current 4 continuous shorted output 

(Internally Ad|ustable 11-15 VEXT) 

• CROWBAR OVER VOLTAGE PROTECTION on all Models 

• RIPPLE Less than 5mv peak to peak (lull load 

except RS-4A 

• MAINTAIN REGULATION 4 LOW RIPPLE at low line 
input Voltage 

• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 

• THREE CONDUCTOR POWER CORD 

• ONE YEAR WARRANTY • MADE IN USA 

4 low line) 


r - 



f m i' 






H H 



M wj 

. *,— • 1 


MODEL RS-50A 


RM-A Series 




1 


MODEL RM-3JA 


RS-A SERIES 


M00EL RS-50M 


If" X i'A RACK MOUNT POWER SUPPLIES 
Conrinuous 
Model Duty (AMPS) 

RM-35A 25 

RM 50A 37 

• Separate Volt and Amp Meters 

RM-35M 25 

RM50M 37 


MODEL VS-SOM 


Size (IN) 

HXWXD 

5V< X 19 X 12V? 

5V4 X 19 x 12V? 

5v« x 19 x 12 V? 

5V< x 19 x ]2V) 


Shipping 
Wt. (lbs.) 

38 










products 


ICOM IC-38A 220-MHz 
mobile 

ICOM has announced the IC-38A, a 25-watt. 
220 MHz compact mobile that expands ICOM's 
existing line of IC-28A/H 2 metet and 1C 48A 
440 MHz mobiles. 

The compact unit measures 5.5 x 2.0 x 6.1 
inches, transmits from 220 to 225 MHz. and 
receives from 215 to 230 MHz. It features 21 
memory channels, an internal speaker, and a 
large LCD readout with automatic dimmer cir¬ 
cuit to reduce brightness. Scanning is included; 
you can scan the entire band or just the memo 
ty channels from the HM 12 mic. With only 11 
front panel controls, the IC38A is easy to 
operate. 

Options include the 1C HM14 DTMF mic; 
PS-45 13.8-volt, 8-amp power supply. SP 10 ex 
teinal speaker, HM-16 speaker mic and 
HS-15/HS-15SB flexible boom mic. and PTT 
switchbox. 



The suggested retail price for the 1C 38A is 
$459.00. 

For details, contact ICOM America, Inc., 
2380 116 Avenue N E.. Bellevue. Washington 
98009 9029. 

Circle /311 on Reader Service Card. 


magnetic tool racks 

Texas Magnetics Corporation no stranger 
to Amateur Radio is celebrating their 10th an¬ 
niversary. TMC is the largest U S. supplier of 
magnetic base assemblies used in the manufac 
lure of mobile antennas. Other 'Magna Grab” 
products available from TMC include magnetic 
tool racks, cable and wire routers, fishing tool 


retrievers, plus permanent magnets and assem¬ 
blies of all types. 

Made of heavy-duty chrome plated steel. 
"Magna Grab" magnetic tool racks come in two 
sizes: 13 inches (the TMC 100, $12.95 plus $3.50 
SEtHI and 25 inches (the TMC 200. $18.95 plus 
$3.50 S&H). No assembly is required: mount 
ing hardware is included. 



For information, contact Texas Magnetics 
Corporation, Special Products Division, Depart 
merit 100R. 2714 National Circle, Garland, Texas 
75041. 

Circle #316 on Reader Service Card. 


transfer function 
analysis/synthesis program 

BV Engineering has just released XFER, a 
transfer function analysis and synthesis program 
that uses short circuit transfer impedance func 
lions around an operational amplifier to compute 
circuit element values and circuit configurations 
which will synthesize a desired transfer function. 
Conversely, given a circuit configuration and ele 
ment values. XFER will compute a circuit's bans 
let function. Multiple stages of short-circuit 
transfer impedance (unctions using forward and 
feedback elements in operational amplifier con 
figurations enable the user to syntliesize and ana 
lyze most any transfer function having teal roots. 

Once a circuit or transfer function has been 
specified. XFER quickly computes the magnitude 
and phase response, enabling performance of 
sensitivity and Monte Carlo analysis. Circuit con 
figurations can be viewed on the screen; com 
plete circuit and transfer function editors are built 
into XFER 

XFER is menu driven and interactive, with 
free format input, and "understands" common 
engineering abbreviations. Data files generated 
by XFER are compatible with other BVE software 
such as SPP. PCPLOT, PDP and TEKCALC. 
Transfer function files generated by XGER can 
be used by the SPP program to perform tran 
sient and time-domain analysis of user general 
ed waveforms. 

XFER is available under the PCDOS and 
MSDOS operating systems for $72.95 from BV 
Engineering, 2200 Business Way, Suite 207, 
Riverside. California 92501 

Circle 1312 on Reader Service Card. 


AVCOM portable 
spectrum analyzer 

AVCOM's PSA 35A portable spectrum analyz 
er offers frequency coverages of 10 to 1750 MHz 
and 3.7 to 4.2 GHz for checking signal strength, 
inband attenuations, terrestrial interference, fil¬ 
ter alignment, faulty connectors. LNA’s, feed 
horn isolation, and cable loss at all commonly 
used satellite communication frequencies, in¬ 
cluding 12 GHz downconverters. 

The PSA 35A features a built in DC block with 
+ 18 VDC for powering LNA’s and BDCs with 
the flip of a switch, calibrated signal amplitude 
display, and rechargeable internal battery with 
built in charger. Portable and easy to use in field 
test situations, the PSA 35A is also suited for 
applications in research and development or 
classroom use. The PSA 36A is priced at 
$1965.00, 

For information, contact AVCOM of Virginia 
Incorporated, 500 Southlake Boulevard, Rich 
mond, Virginia 23236. 

Circle #309 on Reeder Service Card. 


tools and test equipment 

A new catalog of tools and test equipment is 
offered free by Jensen Tools, Inc. Illustrated in 
full color, the 160-page catalog contains infor 
mation on moie than 1000 items. 

Two new sections feature supplies and equip 
ment in support of fiber optics and wire/cable 
systems. An expanded line of circuit board 
equipment includes breadboard kits, cutter and 
drill sets, anti static carrying cases and tacks, test 
cables, insertion/extraction tools, and many oth 
er production tools. 

For a free catalog, contact Jensen Tools Inc., 
7815 South 46th Street, Phoenix, Arizona 85044 

Circle #314 on Reeder Service Card. 


new signal generators 

John Fluke Manufacturing Company, Inc. has 
introduced its 6061A Programmable Synthesized 
Signal Generator, the latest addition to its 6060 
signal generator family. 

The 6061A's high performance is targeted at 
rf applications, with increased demands on spec 
tral purity. Residual fm is guaranteed to be less 
than 6 Hz rms (0.3 to 3 kHzl in the frequency 
range of 245 to 512 MHz (typically 4 Hz rms), 
non-harmonic spurious are less than 60 dBc. 
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with 123 dBc typical SSB phase noise at 500 
MHz The 6061A has a frequency range of 0.01 
to 1050 MHz with 10 Hz resolution. Amplitude 
range is from 127 to +13 dBm with 0 1 dB reso 
lution and an absolute accuracy of * 1 dB In¬ 
ternal and external a m and fm can be used in 
combination or separately. 

For more information or a demonstration of 
the Fluke 6061A, write, John Fluke Manufactur 
mg Company, Inc., P.0 Box C9090, Everett. 
Washington 98206. 

Circle #320 on Render Service Card. 


new 2-meter all-mode 
mobile transceiver 

Trio-Kenwood Communications has in 
troduced the TR-751A, an all new 2-meter, all 
mode mobile transceiver. Features include au 
tomatic mode selection, many scanning func 
tions, an illuminated LCD display, status lights, 
and an analog S and rf meter for easy viewing 
The unit puts out 25 watts on high power and 
5 watts on adjustable low power. 

It covers 142 149 MHz, and can be modified 


to cover 141-151 MHz (note that a MARS or CAP 
permit is required to operate on these frequen 
cies). Ten memory channels plus COM channel 
store frequency mode, and CTCSS tone offset. 
Two channels for "odd split" operation are fea 
lured, as are all mode squelch; a noise blanker; 
RIT; dual, digital VFOs; and semi break in CW 
with sidetone. A 16 key DTMF hand microphone 
and mounting bracket are supplied. Options in 
elude a VS 1 voice synthesizer and a front panel 
selectable 38 tone CTCSS encoder. 



The suggested retail price for the TR 751A is 
$599.95. Trio Kenwood Communications, 1111 
West Walnut Street. P.O. Box 7065, Compton, 
California 90224. 


ac power line monitor 

The Testware LDM 120 isa very low cost ac 
power line disturbance monitor designed to 
measure and store worst-case ac line voltage var 
iations caused by surges and sags. An LED bar 
graph display covers from 60 to 160 VAC RMS. 
Priced at less than $100, the unit featuies a built 
in audible alarm, an external alarm output, and 


selectable time constants. 

For details, contact Testware Electronic Test 
Instruments, 4425 Canoga Avenue, Woodland 
Hills. California 91364. 

Circle #319 on Reader Service Card 


computer rotor 
control interface 

The KR 001 computer rotor control interface 
from Encomm, Inc., gives satellite enthusiasts 
automatic control of antenna azimuth and ele 
vation. Used with the Kenpro KR 5400A, which 
provides the electro mechanical interface to the 
rotor motors, the KR 001 provides the hardware 
interface to the computer, converting analog sig 
nals to digital for both the elevation and azimuth 
channels. It also piovides the drive signal for driv 
ing the motors in the desired direction. 

The unit plugs into the cartridge port of the 
C 64 and operates with tracking software writ 
ten by N4HY for AMSAT available only from the 
AMSAT software exchange. Kenpro and En 
comm provide the software needed to point the 
antenna from data entered into the program in 
real time; tracking software is not available from 
Encomm or Kenpro. Subroutines of the auto 
matic tracking program which apply to the 
KR 001/KR5400A combination are supplied with 
the KR-001 for those who wish to write their own 
tracking software The suggested retail price is 
$149.95. 

For information, contact Encomm, Inc., 1506 
Capital, Plano, Texas 75074 

Circle #315 on Render Service Card 



^Lodging 


available at this time 


Alexander Motel Fairborn 

Hampton Inn (Englewood) 

Motel Capri 

Belton Inn 

Holiday Inn Wright State 

Penny Pincher (L&K Troy) 

Best Western Springfield 

Holiday Inn Dayton Mall 

Ramada Inn Downtown 

Coach N Four Motel 

Holiday Inn Fairborn 

Ramada Inn South 

Command Motel Fairborn 

Holiday Inn north 

Red Horse Inn 

Cross Country Inn 

Holiday Inn South 

Red Roof Inn South 

Crossroads of America 

Holiday Inn Troy 

Rodeway Inn (Dayton) 

•Days Inn Dayton Mall 

Knights Inn Franklin 

Rodeway Inn (Xenia) 

Days Inn north 

Knights Inn Dayton north 

South Dayton Motel 

Days Inn South 

Knights Inn Dayton South 

Traveler's Motel north 

Dayton Airport Inn 

Knights Inn Vandalia 

Travelers Motel South 

Daytonian Milton 

L & K Motel (Brandt Pike) 

TravcLodge (north Dixie) 

Econolodge 

LaQuinta Inn South 

York Motor Lodge Fairborn 

Fairborn Motel 

Marriott Hotel 
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Apri l 24, 25, 2 6, 1987 

Information 


• Giant 3 day flea market • Exhibits 

• License exams • Free bus service 

• CW proficiency test • Door prizes 

Flea market tickets and grand banquet tickets are 
limited. Place your reservations early, please. 

Flea Market Tickets 

A maximum of 3 spaces per person 
(non-transferable). Tickets (for all 3 days) will be 
sold IN ADVANCE ONLY. No spaces sold at gate. 
Vendors MUST order registration ticket when 
ordering flea market spaces. 

Special Awards 

Nominations are requested for 'Radio Amateur of the 
Year", 'Special Achievement' and 'Technical 
Achievement" awards. Contact; Awards chairman, 
Box 44. Dayton, OH 45401. 

License Exams 

Novice thru Extra exams scheduled Saturday and 
Sunday by appointment only. Send current FCC form 
610. copy of present license and check for $4.25 
(payable to ARRL/VEC) to: Exam Registration, 

8836 Windbluff Point, Dayton. OH 45459 


Slide Show 

35 mm slide/tape presentation about the 
HAMVENTION is available for loan. Contact Dick 
Miller. 2853 La Cresta, Beavercreek, OH 45324 

1987 Deadlines 

Award nominations: April 4 
Lodging: April 4 
License Exams: March 28 
Advance Registration and banquet: 

USA - April 11 
Canada - April 4 
Elea Market Space: 

Orders will not be accepted before January 1 
Information 

General Information: (513)433-7720 
or DARA. Box 44, Dayton, OH 45401 
Flea Market Information: (513) 223-0923 
Lodging Information: (513)223-2612 
(no Reservations By Rhone) 


HAMVENTION is sponsored by the 
Dayton Amateur Radio Association Inc. 



Lodging Reservation Form 


Advance Registration Form 


(Flease attach your name, address, and 
telephone number to this form.) 

Dayton Hamvention - April 24, 25, 26 1987 
Reservation Deadline - April 4, 1987 
MAIL TO - Housing. Dayton Hamvention, 

18§P Kettering Tower, Dayton, OH 45423-1880 

Arrival Date_. 

( ) Before 6 pm ( ) After 6 pm 

Departure Date_ 

Room: ( 1 Single 

( ) Double (1 bed, 2 persons) 

( ) Double Double (2 beds, 2 persons) 

Lodging Preference - 

See list of Lodging on adjacent page. 

1 _ 2 _ 

3 _ 4 _ 

Deposit required - Room deposit must be paid 
directly to the hotel or motel by date shown on the 
confirmation form sent to you. Use canceled check 
for confirmation. 


(Please attach your name, address, and telephone 
number to this form.) 


How Many 


?\ 




Admission 

_@ $8.00* 

C/> I 

(valid all 3 days) 


HI 1 

| 

Qrand Banquet 

_@ $15.00 

r-n 1 

Women's Luncheon 


5 i 

(Saturday) 

@ $7.25 

si 1 

(Sunday) 

@ $7.25 

51 

Flea Market 

_@ $23.00 

pi ! 

(Max. 3 spaces) 



Admission ticket 


i 

■ 

must be ordered with 



flea market tickets 

Total 


$_ 

$_ 


Make checks payable to - Dayton HAMVENTION. 

Mail to - Dayton Hamvention. Box 2205, Dayton, OH 
45401 

■ $ 10.00 at door * * $ 17.00 at door, if available 



EXPLORE HF PACKET 
TNC VHF/HF SWITCH KIT 

FEATURES 

All CMOS logic switch 
Changes lilter/timing parts lor VHF or HF 
Sell contained — Fits inside the TNC case 
No recalibration ol tones 
Same precise tones as original 
Easy to build and install 
One hour average 
Prime quality parts ^ |g2 

Now you can use youi IAPR INC ? or TNC 1 (or any 
close clone At A MFJ Heath Paccom, etc ) on hoth 
VHF at 1200 baud and HF at 300 baud The flick ol a 
switch changes critical litter and timing components to 
optimize the TNC's on board modem tor VHF ot HF oper 
ation The AHA switch uses all CMOS logic, has a cur 
rent dram ol less than 5ma and tits conveniently inside 
the TNC case It is easy to build and install takes less 
than an hour in most cases APA supplies prime parts 
and 1C and complete step by step instructions You 
bought the best INC now make it complete S30 an 
mail postage paid Send check or money order |no credit 
cards please) 

AMATEUR PACKET ALASKA 
AX.25 COMMUNICATIONS TRAIL 
ESTER, ALASKA 99725 


GIVE YOUR EARS A BREAK! 
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NEW 

products I 


changing winds 

Though residentialscale wind power is far from 
being a widely popular energy source, home 
generated wind power hasn't disappeared; its 
following has just gotten smaller. To serve that 
market, the Thermax Corporation of Burlington, 
Vermont, manufactures a scaled-down wind 
generator designed for such modest tasks as 
charging batteries to supply daily or emergency 
power to remote cabins, boats, or Amatuer ra¬ 
dio equipment. 

The Windstream Wind Generator, which 
stands 20 incites high and weighs only 20 
pounds, puts out 12 volts of direct current in an 
8 mph wind and has an automatic system that 
tilts the rotor out of harms's way in strong winds 
Priced at $589, the generator won an award from 
the Department of Energy last year. 

For details, contact Thermax, 1 Mill Street. 
Burlington, Vermont 05401. 

Circle /321 on Reader Service Cerd. 


keypad frequency entry 

Stone Mountain Engineering has announced 
the 757 QSYer. a frequency keypad accessory 
for the Yaesu FT 757GX, which permits the tran¬ 
sceiver's operating frequency to be changed to 
any other frequenccy in the unit's range as of 
ten and as rapidly as desired. 

The QSYer is a tiny computer terminal that 
interfaces directly with the 757’s accessory jack. 
It contains its own 8 bit microprocessor, support 
circuitry, full size telephone type keypad, and a 



sub miniature speaker which sounds a different 
tone for each key as it's pressed. The QSTer's 
all metal enclosure measures 3.1 x 3.5 x 2 inches, 
and is color matched to the 757’s finish. The unit 
installs in seconds with only two plugs into 
the 757's rear panel jacks. 

The QSYer is available for $89.50, plus $2.50 
shipping and handling. For further information, 
or to order, contact Stone Mountain Engineer 
ing Co., Box 1573, Stone Mountain. Georgia 
30086. 

Circle /310 on Reader Service Card. 


linear power amplifier 

The Commander II is a grounded-grid, class 
AB2 linear power amplifier that operates on the 
Amateur band. An Eimac 3CX800A7 external an 
ode triode with forced air cooling and modern 
stripline circuitry insures efficient and conserva¬ 
tive operation. Reduced ratio vernier drives on 
all tuning controls allow smooth, easy tuneup. 

Front panel input tuning control allows a 
higher circuit Q for excellent linearity and a very 
low input SWR to exciter all across the 2 meter 
band. A built in automatic delay circuit insures 
proper cathode conditioning before rf drive can 
be applied, greatly extending tube life. 

With a frequency range ot 144 148 MHz 
(others available), it can be used on USB, LSB, 
CW, RTTY, Im, and packet. Priced at $988 00 
plus shipping, its power requirements are 
117/234VAC, with the latter recommended). Rf 
Drive power is 15 watts nominal, 25 watts with 
optional relay; rf output is 600 watts, with 15 
watts drive. 

For complete details, contact C.C.I.Electron 
ics, 104 West Vine Street, Edgerton. Ohio 43517. 

Circle /308 on Render Service Card. 


repeater products 
demo cassette 

Advanced Computer Controls, Inc . is pleased 
to announce that it has a new audio cassette 
available which describes and demonstrates its 
repeater control products. Included in the 
demonstration are the RC 850 and RC 850 
Repeater Controllers, the Digital Voice Record 
er, and the ITC 32 Intelligent Touch Tone Con 
trol Board. 

The cassette is suitable for individual listen 
ing or for club meeting presentation It lets the 
listeners hear ACC's repeater control products 
in operation and how users can benefit from us¬ 
ing them on their repeaters. The demonstration 
cassette is available on request at no charge. 

ACC manufactures microcomputer based con 
trol systems for Amateur Radio, commercial, and 
government radio users. For additional informa 
tion, contact Advanced Computer Controls. Inc., 
2356 Walsh Avenue. Santa Clara, California 
95051. 

Circle /318 on Reader Service Card 
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THE STANDARDS OF EXCELLENCE 



SPECIAL SALE 

$795 


‘PLEASE CALL FOR DETAILS 

“Dual Amtor Commercial qualitv. Ihe EXL 5000E incorporates rwo complete ly separate modems lo luily support the amateur Amtor 
codes and all of the CC1R recommendations 476 2 for commercial requirements 

Specifications Subject to Change 


SUPERIOR WEAK SIGNAL PERFORMANCE 
COMMERCIAL MODEM 


COMPARE with ANY unit at ANY Price 


• AUTOMATIC SEND/RECEIVE—ANV SPEED ANVSHIFT • BUILT IN COMPUTER GRADE 5 MONITOR • EXTERNAL MONITOR JACK • TIME CLOCK ON 
SCREEN • TIMED TRANSMISSION AND RECEIVING • SELCAL • CRYSTAL CONTROLLED AFSK MODULATOR • PHOTOCOUPLER CW. FSK KEYER • ASCII 
KEY ARRANGEMENT • 15 CHANNEL BATTERY BACK UP MEMORY • 1 280 CHARACTER DISPLAY MEMORY • SPLIT SCREEN TYPE AHEAD BUFFER • 
FUNCTION SCREEN OISPLAY • PARALLEL PRINTER INTERFACE • SPEEDS CW 5-100 WPM (AUTOTRACKl 12-300 BAUD (ASCII AND BAUDOT) 12-600 
BAUD TTL, 100 BAUD ARQ/FEC AMTOR • ATC • RUB-OUT FUNCTION • AUTOMATIC CR/LF • WORD MODE • LINE MODE • WORD WRAP AROUND 

• ECHO • TEXT CURSOR CONTROL • US0S • DIDDLE • TEST MESSAGES (RY AND OBF) • MARK AND BREAKlSPACE ANDBREAKlSYSTEM • VARIABLE 

CW WEIGHTS • AUDIO MONITOR CRICUIT BUILT IN • CW PRACTICE FUNCTION • CW RANDOM GENERATOR • BARGRAPH LED METER FOR TUNING • 
OSCILLOSCOPE OUTPUTS • BUILT IN 100 120 / 220-240 VAC 50/60HZ AND 13 8VDC POWER SUPPLIES • AND MUCH MUCH MORE • SIZE 14Wx 140 x 
5H ♦ _ 

exclusive distributor dealer inquiries invited for your nearest dealer or to order 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE...800-327-3102 

46 Greensboro Highway, Watkmsville. Georgia 30677 Telephone (404) 769-8706 Telex 4930709 ITT 


THE WORLD OF VHF/HF PACKET*. 
CW. RTTY, ASCII AND NEW DUAL 
AMTOR** IS AS CLOSE AS YOUR 
FINGERTIPS WITH THE BRILLIANTLY 
INNOVATIVE STATE-OF-THE-ART 
MICRO-COMPUTER CONTROLLED 
EXL-5000E. 


SHOWN WITH OPTIONAL KANTRONICS KPC2400 
AND MFJ-1270 TNC-2 


Everything built in nothing else to buy! 


SPECIALISTS 

IN FAST TURN 

P.C. BOARDS 


PROTO TYPE P.C. BOARDS 

AS LOW AS $25.00 

• SINGLE & DOUBLE SIDED 

• PLATE THROUGH HOLES 

• TEFLON AVAILABLE 

• P.C. DESIGN SERVICES 

FOR MORE INFORM A TION 220 

■ /Midland 
Technologies 


34374 EAST FRONTAGE ROAD 
BOZEMAN. MT59715 (406)586-1190 


+Dustcovers+ 
b y KAGIL fm 

• PRO' ECT your GEAR 

• Waterproof PAK Nylon 
• FIVE Colors 

• Economical 

• For ALL Amateur Radio 

Gear, Vintage thru 
Solid State. . . 

__ •Custom covers 

• MINI covers 


Send(SASE) Today •" 719 
Samples 8 Brochure 
K AGIL Dusti:over »POBo» 06780 
Portland. OR 97206 


MR. NICAD 

REPLACEMENT 
BATTERIES FOR 
COMMUNICATIONS 


HfcAline. lithium, -tc. 

ICO* BP- *«V4 » Si l. Of. 

BP-?. BP-5. BP-M 

HOI POD p«*’ FOfi 1CUM ?A. ?M, 

0 ?* 1 . fl CEIL 10 % WU mm. 10 Clll 
I?.5w 500 KA»t.S49.95 «M. 

flf'u, ipntorvpt. . A/dM. 

. 5t4h04fff. ContlM* f*hnrw» 

At< . 

MR NICAD 
E H. YOST & CO 

EVERETT H YOST RR *1 BOX »37 

KB9XI SAUK CITY. Wl S3S83 

(606) 643-3194 
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Measure Up With Coaxial Dynamics 
Model 81000A RF Directional Wattmeter 


Model 81000A is a thoroughly engineered, portable, insertion type wattmeter 
designed to measure both FWD/RFL 
C. W. power in Coaxial transmission lines. 

81000A is comprised of a built-in line 
section, direct reading 3-scale / 

meter protected by a shock-proof 
housing. Quick-match connectors, 

plus a complete selection of plug-in O M 

elements, gives the FRONT RUNNER jjfl - *U*T M 

reliability, durability, flexibility H 

and adaptability with a two year -I 2- jfl 

warranty. ir'i 

Contact us for your nearest 

authorized Coaxial Dynamics 

representative or distributor in . 'WP y-T ; 

our world wide sales network % 


COAXIAL 

DYNAMICS 

INC. 


15210 Industrial Parkway 

Cleveland. Ohio 44135 .1 

216-267-2233 J 

1-800-COAXIAL 

Telex: 98-0630 

Service and Dependability.. .A Part of Every Product 



SPECIALIZED COMMUNICATIONS 
FOR TODAY’S RADIO AMATEUR! 


If you are ACTIVE in FSTV 
SSTV, FAX, OSCAR, PACKET, 
RTTY, EME, LASERS, 
or COMPUTERS, then you need 


Published 10 Times 
Per Year 
By WBOQCD 

(Serving Amateur Radio Since 1967!) 


48 Pages per issue. Loaded with News, Articles, Projects, and Ads. 

SIGN UP TODAY AND GET 3 BACK ISSUES “FREE”! 

Join our growing membership at the regular $20 per year rate and we will send you 3 back 
issues (of your choice) absolutely "free"! We also have 2 and 3 year discounts at just $38 
and $56 Foreign surface and air mail subscriptions also available, please write for 
details Add $2.00 for a special 19 -year "master article index” issue. Allow 2-3 weeks for 
your first issue. Special TRS-80C. Commodore 64. Apple. IBM Software Catalog Available! 


THE SPEC-COM JOURNAL 
P.O.BOXH, 

LOWDENJOWA 52255 

Credit Card Orders (5H added) Iowa Residents Add 4% State Sales Tax 



MasterCard 


L 


J 



products 


new Midian catalog 

Midian Electronics' new 1987 full-color, 
32 page product catalog offers a bright new 
presentation of its standard tone signaling prod 
ucts plus an introduction to many new products. 
Also featured are products from Midian's sister 
company. Advanced Signaling Technologies, 
manufacturers of microprocessor based paging, 
display, status, and radiotelephone terminals that 
are system compatible with Midian's portable 
and mobile signaling product line. In addition to 
the listing and description of the product line is 
a section illustrating the operations of Midian and 
AST's various departments. Copies are availa 
ble upon request from Midian Electronics Incor 
porated, 2302 East 22nd Street, Tucson, Arizona 
85713 

Circle #317 on Reader Service Card. 


antenna switch 

Alpha Delta has announced its new four 
position rf switch, the DELTA 4 

Designed to give years of trouble free use, the 
DELTA 4 is rated at full Amateur power, 1500 
watts. It will ground four antennas not in use 
or, when an antenna is selected, it will ground 
the antennas not in use. Lightning surge protec 
tion is provided by a field replaceable ceramic 
gas tube ARC-PLG cartridge. 

The DELTA 4 is designed with both hf and 
UHF applications in mind. Insertion loss is rat 
ed at 0.1 dB at 30 MHz and 0.5 dB at 450 MHz. 
It's priced at $69.95. For more information, con 
tact Alpha Delta, P 0. Box 571, Centerville. Ohio 
45459 

Circle #307 on Reader Service Card 


high-power duplexers 

Two new duplexers are available from NCG. 
The new CF 412 Broad Range Duplexer has a 
very broad frequency range: 1.3 450 MHz on the 
low input and 900 1400 MHz on the high fre 
quency side, giving the dual band operator the 
same freedom as the VHF/UHF operator enjoys. 
Maximum power ts 70 watts, with isolation more 
than 39 dB 









The new CF 415 duplexer provides (he dual 
band operator an extra degree of safety with its 
high power capabilities. Most VHF and UHF 
transceivers develop 45 watts of power; although 
the old type of duplexers are rated at 50 watts, 
it has been a common occurrence for them to 
fail, causing final burnout. The CF 415 safely 
handles 500 watts on hf, 400 watts on 145 MHz, 
and 250 watts on 450 MHz The isolation on both 
bands is more than 50 dB. 

Both the CF 412 and the CF 415 duplexers are 
available from the manufacturer and through in 
dependent dealers. For information, contact 
NCG Company. 1275 N. Grove Street. Anaheim. 
California 92806. 

Circle /303 on Reader Service Cord 


new publication for kit 
builders 



The Heath Company of Benton Harbor, Michi 
gan, has announced the publication of the Kit 
Builder's Journal. Premiering in January, 1987, 
the bi-monthly Journal covers all aspects of 
building electronic and non electronic kits 
both Heath's and others. 

Articles will cover kitbuilding tips, Heathkit 
news and reviews of products, tips from Heath’s 
technical consultants, and other valuable do-it- 
yourself information Subscribers will also be 
offered special discounts on selected Heath 
Company products 

For a six issue subscription, order 
KBJ 2000-NM and send S9.95 to Heath Com 
pany. Box 1288. Benton Harbor, Michigan. 
49022. 

Circle /306 on Reader Service Card 


continuous coverage 
receiver 

ACE Communications. Inc. has introduced the 
model AR 2002, a professional grade scanning 
monitor receiver that covers 25 550 MHz and 
800 1300 MHz continuously. 

The AR 2002 utilizes latest microprocessor and 
circuit technology to offer features that include 
a 20-channel memory scan, priority scan, band 
search, multi mode reception, conventional dial 
tuning, selectable frequency increments, and a 
bar graph signal strength indicator 

The unit incorporates commercial-type receiv¬ 
er technology such as 750 MHz receiver i f, a 
high level double-balanced mixer, a low noise 
wide band rf amplifier, and a high stability VCO 
unit. 

The user price for the AR 2002 is $499.00. For 
further details, contact ACE Communications, 
Inc., 22511 Aspan Street. Lake Forest (El Torol, 
California 92630 6321 

Circle 7304 on Reader Service Card. 


basic service kit 

Jensen Tools Inc. has developed a new Ba 
sic Service Kit for the budget minded electron 
ic technician. Ideal for field service, in-house 
maintenance, trade school and personal use, this 
new addition to Jensen's Telvac economy line 
contains over 40 hand tools in a solid wood/vi 
nyl case with removable pallets, document 
pouch, and key lock latches. Priced at $189, the 
kit includes standard sen/ice tools such as screw 
drivers, pliers, nut and hex drivers, punches, 
wrenches and soldering equipment, as well as 
a 5-inch hemostat. reverse action tweezer, com 
bination spring tool, wire crimper/stripper, and 
other specialty items. A choice of test meters 
is also offered as an optional accessory. 

For more information or a free catalog, contact 
Jensen Tools Inc., 7815 S. 46th Street, Phoe 
nix, Arizona 85044 

Circle /305 on Readei Service Card 


Full Feature 

Remotely Programmable 

Repeater Controller 
for under $600 


v*Field tested for over 2 years 
^ hull 2 year warranty 


TREE: 


Free Full (!olor Broi I Hire 

fj Call Toll-Free 

[ 1'800'621'8387 

l \i. '' i. MountainTlmt 

‘-•com 


t >i Ur:l, 


IS1 
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Solid Brass 

MORSE KEY KIT. 


• Precision engineered and fabricated by H A Kent 
(Engineers) England 

• Ft. illice healings fm sfnoolh trouble tree 

pm tm mailer 

• Solid silver contacts 

• Machined hardwood weiqhteri base with non slip 
feel 

• Fasv assembly 

{ Exclusive U S Distributor 

Total Electronic Concepts |TEC| 

Posl Office Box H 400 Lincoln MA 01773 

16171259-0125 _ 

Intindiictoiy Puce Kll S4995 Sd — 

ASSEMBLED S59 95 

plus $5 00 poslaqe and lundlinq Massachusetts residents add 5" 
Please send SASf lor lurrfier intormMion r" 177 



Yeah .Herb. I v 
saw it advertised in 
Ham Radio Magazine 
V this month 








SWi’s: Are You Plagued By 

Phantom Signals? 


Range MHz 

qBGtyjs- 


lune 

-MINITUNERtun3 


Meet the Eliminator. 

Don’t let its small dimensions (4"x3”x2”) fool you—the Grove 
Minituner ill is a big weapon against images, intermod and 
phantom signals on your shortwave receiver! 

This short wave/long wave pre-selector is designed to boost 
performance in the 100 kHz-30 MHz frequency range. If you 
own one of the popular general coverage communications 
receivers and are using an outside antenna, you NEED this extra 
measure of selectivity. 

No power required. Simply connect between your receiver 
and antenna. Equipped for standard PL-259 connections. Only 
$39 (free UPS shipping; *5 U.S. Mail/Parcel Post). Order TUN-3. 


Grove Enterprises 

140 Dog Branch Road 
Brasstown, N.C. 28902 


MC, Visa or COD call; 

1-800-438-8155 


Shop Grove for fantastic values in shortwave 
receivers, antennas, cable, performance 
" 176 boosting accessories and literature. 

Cull (704) 837-9200 nr write to above address tor free catalog/ 


v* The SUPER DX EDGE® 

A Great DX Operating Aid Improved! 

■ IC l NOW with 

■ 3 Vp St •>’ • MaximumUsableFreriuency(MUF)between 

I " I Hi? vKt* anylwoOTHs. 

I my f ' \ ‘ wj^B • Great Circle Bearings and distance to any 

■jTl-l oth 

. Pmesl graphicsshow best paths in REAL TIME 1 
or the Commodore 64 & 128 Coloi too 

Complete »oftware package, . Accurate sunrise/daylight/darkness into 

rhe moat advanced available . FuMy menu dnven 

Ml the toot, you need . Requires 1541 or 1571 disk dnve 

ham _ • S34 95 (Plus $3 50 shipping & handling 


tor the Commodore 64 & 128 

Complete .ottware package. 
The mo.t advanced available 
All the toot, you need. 

ham-- 

radio 


BOOKSTORE 


MICROCOMPUTER 
REPEATER CONTROL 


$129 


mtiwkiCKio lh* MICRO REPEATER CONTROLLER RP1 ?A a new 
concept m LOW COST EASY TO INTERFACE rrucforompuh* 
repeals* control Replace o*d too*, boards unit a Male ot trw an 
moocomputiM mat adds NEW FEATURES HIGH RELIABILITY 
LOW POWER SMAll Sl7f and FULL DOCUMENTATION to your 
syMirnt D-roct interlace (drop in) with most repealers OeteAod m 
ktclacp evfcjrmatw.. «K*u*Vxl Onjxr.il MICRO REPEATER CONTROL 
article laatu/iKl m Q$T Oik 1963 


> Two CW tft Me* !»Mjr • 

i tinvOul tiHx-f 

* I'OSl Im.**,! I w M!>. 
- I .-ai*l««.y Beefl 

> AueJavy IncaiK 


• R«n nril«A>'at «f COR tnjx,l 

• Cuirnrt PTT intr<l.*t «» 

• S*nr Wjw tivip 0»nn«.ii«4 

• t iM PoenM 9 IS VdC # ;*00 n 

• Seif J 5* • 3 S* 

• A* Core- 


RPT 2A Kit Only $129 plus S3 00 shipping 

PROCESSOR CONCEPTS „ 

PO 00X26023 WW 

ST PAUL MN 55126 

(61?) 4B4 9176 7pm lOpm evenings 

CALL OH WHIIf K)H Mtf t CATALOG AND SPfCIHCATIONS 


Save Time-Money with HAZER 

• Never climb your tower again with this eievatot 
system 

• Antenna and rotator mount on HAZER complete 
system trams lower »n vehicle upright position 

• Safety lock system on HAZER operates while 
raising-lowering 6 normal position Never can (all 

• Weight transferred directly to lower Winch cable 
used only for raising & lowering Easy to install and 
use 

• Will support most antenna arrays I 

• High quality materials & workmanship 

• Safety speed convenience - smooth 
travel • inexpensive 

• Complete kit includes winch 100 ft of aid i 
cable, hardware and instructions ForRohn JFs U, 
25 G Tower 

Ma/tf 2 Mi-avydutyaium l?$q ft loadS?97 OOppd /' ‘I 
Hazfi 3 Standard alum 8 sq hioad 213 00 ppd ;n 

Haze* 4 Heavy qaiv Men I6sqtt load 278.00 ppd /\ 
Ball Thrust bearing TB-ftfOr any of above 4250 pod a 
Sail!tAction guaranteed Call today and charge to / \ 
Visa or MaaferCard A 

Assn alternative ixircn«se«Martin m-t jotM-18 /■ 

aluminum tower engtm»e»ed specifically for Ihe * 
HAZER syslom or a truly self supporting steel / \ 
tower Send for free details * * 


GLEN MARTIN ENGINEERING INC 
P.O. Boi H 253 Boonville. Mo 65233 

816-882-2734 


r 1986-87 CALL DIRECTORY 

(on microfiche) 

Call Dttnclory 
Name Inde* 

Geographic Indem 

All ihroe — $20 
Shipping pei or dot $3 

BUCKMASTER PUBLISHING 
Mineral. Virginia 23117 
V 703894 5777 


GREENVILLE, NH 03048 
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NEW COMPUTER BOOKS 

YOUR COMMODORE 64: A GUIDE TO THE 
C 64 COMPUTER 

YOUR COMMODORE 128: A GUIDE TO THE 
C-128 COMPUTER 

These books cover in great detail the best selling Com 
modnri! C 64 and C 128 home computers You gel a 
complete introduction to the operating sylems used BAS 
1C tutorials graphics sound arid much more Also dis 
cussed are hardware and peripheral considerations The 
C 128 book covers C 64 emulation extended memory 
CP/M mode mouse ram disk printers and modems 
Excellent source books lor bcqmners and experts alike 
1985 1st Edition 

OS C64 464 pages Sottbound $14.95 

OS-C128 480 pages Sottbound $14 95 

Buy em Both Special Reg $29 90 
OS C Save S4.95 $24 95 

MS DOS USER'S GUIDE 

by Chris DoVoney 

MS DOS computer users will lind this handbook to be 
an essential addition to their computer library Includes 
a lull expl.lnation ol MS DOS commands in clear con 
cise language and examples ol command syntax Hints 
on command usage and explanations ol the hierarchial 
directory and I/O redirection will enable you to get maxi 
murrt benefit Irom your computer investment for novice 
and expert users 1984 1st Edition 330 pages 
QUE-061 Sottbound S19.95 

PC SECRETS: TIPS FOR POWER 
PERFORMANCE 

by James Kelly 

Here s one ot those unheralded gems we stumbled upon 
recently This nitty book is |am packed with ideas and 
suggestions on how to get more out ol your PC DOS or 
MS DOS computer Not a tutorial more tor the tnlermedi 
ale user who is looking to gel more speed and ctlicicn 
cy Improve your keyboard enhance your display 
orgamre your tiles and manage your printer better than 
ever hetore You II be ama/ed at what this book can add 
to youi PC Also covers Lotus 1-2-3 and Wordstar 
1985 1st Edition 224 pages 
OS PCS Sottbound $16.95 

APPLE II USER'S GUIDE. Apple Plus and 
II series 

by Poole. McNutt and Cook 

All lime Apple II best seller 1 Now available in updated 
third edition Leam hum the expeits hnw to get the most 
from youi Apple home computer and peripherals You 
also get a complete explanation on how to use DOS 3 3 
and Pro DOS Easy-to use tutorial explanation ot BASIC 
programming will teach you hnw tn use all the sound 
and graphics capabilities as well as the Apple lie high 
resolution graphics This book is wurlh it s weight in gold 1 
1985 tst Edition 512 pages 
OS-UG Sottbound S18.95 

We re really proud ol the next two booksl Doug 
was Jim Fisk's right hand man during the early 
seventies His first computer book. The Introduc 
lion to TURBO Pascal, quickly went best setter 
The TURBO Library is an Invaluable addition to 
TURBO user's libraries 

INTRODUCTION TO TURBO PASCAL 

by Doug Stlvlson WAtKWJ (ex Ham Radio assistant 
editor) 

Thousands have learned Pascal programming with this 
popular best seller As a tutorial this book enhances the 
unique aspects ol Turbo Pascal by concentrating on the 
extended applications capabiliucs ottered Includes qraph 
ics. look up tables word processor to typesetting equip 
merit conversion tables TTS to ASCII conversion and 
last sort/search routines 1985 1st Edition 268 pages 
SY 269 Sottbound $14.95 

TURBO PASCAL LIBRARY 

by Doug Shvison WA1KWJ 

Perfect compliment to the Turbo Pascal Introduction book 
listed above Stivison shares his extensive collochon ol 
proven programs and will save experienced programmers 
time and illustrate to beginners good programming lech 
niques and Turbo versions ol standard algonthims In 
eludes games systems utilities and routines lor business 
and engineering applications 1986 1st Edition 350 
pages 

SY 330 Sottbound $14.95 

Please Enclose S3 WI to cover 
. shipping and handling 

raxlio _ bookstore 

Greenville, NH 03048 


Barru Electronics Corp. 

# WORLD WIDE AMATEUR RADIO SINCE 1«SO I 


For the best boys In town call 1 
212-925 7000 

Los Precios Mas Bd|os on I 
Nuttva York 

KITTY SAYS WE ARE NOWOPEN 7 DAYS A WEEK Kfa*— 

Saturday & Sunday 10 to 5 P.M. ■'»'* 

Monday Friday 9 lo 6 30 PM Thun to 8 PM 
^ Come to Barry s lor the hast buys tn to»yn 
V %■ ONV Said) 

H Ft-' 1 A 11 A ,lA»i tNA ARA V- 

fPSg55«‘.J B 


Save BIG DOLLARS At [Wry nG W BhUpUjv Sale 
»»■->.. »«*• tVh tUAAlM' M» r .M Nr 
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Tokyo H V PowrilTESVSTEMS * ‘ U 

Amplifton ft 

V8‘ MT Gam AMFRlTRON AMPLIFIER AUTHORIZED DEALER 

Antenna*. IN STOC * 


SMART PATCH 


PHtVATf PATCH* 
Duplet tOOC m uoci 
Budwcb ANI PriMucti 
FLUKE 77 Multimatar 


Nya MBV A 
1 Kilowatt Tuwt 


Yae«,u FTR 2410, Wilson 
ICOM 1C RP 3010(440 MH/j 
ICOM IC RP 1210(1 2 GH/) M 


48 Watts. S88 p ”\ 

MICROiOG ART 1. Am t>« pm 
SW1 UorwCrwr 

KANTRONICS 
UTU KAM U?U * T 
KPC 2400 Packet f nnvn II I 

1 f'MAC 

% i WQC 
-- ‘)'2B 6JS6C 
■ I2BY7A ft 
r 4 400A 

l 


Computor Interlaces 
stocked 

MFJ-1224 AEA CP-1 
DR DX PK 87 PK-84A 
PK-64. DR.OSO. PK-232. 
PM-1 . 


ALPHA AMPLIFIERS 


AtA 144 MM; 
AEA 220 MHf 
AEA 440 MHz 

ANTENNAS 


Complete Butternut Antenna 
inventory in Stock 1 


OTOITAI FRFOUfNCV COUNT!Aft 

Trmttyx Modal TR JOOO f> i t' 1 MHz 

AMP SUPPLY STOCKED 


Ten-Tee Tuner 229A 


| MFJ Model* 

<22. 313. 9896, ft 9410 I 


SANuEAN Portable Shortwave Radio* 


OO fl 


HEIL 

EQUIPMENT 
IN STOCK 


W BIRO 

Wattmeters i. a F* 
Element'. ■ * 


MIRAGE AMP1IFIERS 
ASTHON POWER SLJPPHES 
Se«ton W'»e A Cabin 


tnlr tltwei ilj 

f 

Now TEN TEC 

Corsair N. Arooev II Century 13 2510 Rk V, 


MAIL ALL ORDERS TO BARRY ELECTRONICS CORP . 512 BROADWAY. NEW YORK CITY. NY 10012. 


I U. w York ntu'a LAROEST STOCKINO HAM DEALER 
I turn vny v COMPLETE REPAIR LAB ON PREMISES 


“Aqul So Hoblo Eipnnol" 

fiARRV INTERNATIONAL t£LCX 12 76/0 
MERCHANDISE TAKEN ON - 41NSIGNMENT 
FOR TOP PRICES 

MrerU, (id4,(4M u.ky.fV t*ul*<Mr •■> 8 » M 

! * 5v*“l.i to AW hi 5 hll -*••• *■>'» -41 

AUTHORIZED PiSTS Vf.r.At [ivm{ k » OR 
SMORTWAvt antenna*., k RtCE'VERS 

IPTi'l El Spring SI Station 
8*ibwa»* 8M1 Pnnce St Maiton 

• NO r Tiatn Bn*r Station 
Bus Broadway «6 to Spring St 


We Sloe* AEA ARRt Alpha. AmKi) Antenna Spoc*alt*f* Attain A-.tuin 
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a *- ETO (Alpha) Timor Cneonmt HedSowhrt Henty, HusikM |hewurvu-*i My 

TOM WA*ON Own. Icon* KIM KannorK* lor»en MCM |Da*wa) MU jW Mh*v* M-** 
Product* M-ane Nentroftrcs. Nye Vi*mo Pawmaf M» Product* 

" vim Amal»«#r CoWiook> • *-' '•»»"> ’»*«»• tempo Ten tec 

, . . , . Tc*ytJ M P<7*n- Trxvr,. tUBCS W7AU Wa^nr Wrrtnn TML. I«* «W 
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Pubwation* 
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COMMCRCIAL KAOIOB eleeked A *erviee4 en pramlwa ^ 

Amateur Radio Courses Given On Our Premiset, Cell sates 

Caport Orders Shipped Immediately TELEX 12-7*70 VlNAl 


Barry Eleclrontcs Commercial Radio Dept offers the Best in two-way communications for Busi¬ 
nesses. Municipalities. Civil Detense Broadcasting Companies Hospitals etc Sales and Service 
for all brands Maxon Yaesu. Icon. Tad, Octagon. Regency/Wilson Midland, Standard Unirien. 
Shinway Fujilus Seas. Spillsbury. Neutec. etc Call or write lor intormalion 2 12-925-7000 


Sub Problem? 
Contact Sue. She’ll 
fix it for you! 
(603) 878-1441 
Ham Radio 

Greenville, N. H. 03048 


ALL BAND TRAP 
VERTICAL ANTENNAS! 


FULL Irtith WAVE • Ah Bnrutt' AutnmatK 5»*i*c«'iie A-rn 
prDwen Hi-O trap* M in. ALL *ei» quppDMifig Ground 
or mot meunt HI STRENGTH F IttL RGl ASS TUBING 
OVER ALL NO WOBBLY IUMF*Y TRAPS • NO UN¬ 
SIGHTLY CLAMPS nawrird . Sire 1 1/4' all the way >w - 
Trap* hidden ni.lr You can ute fl m ■ t »l *q Bar:krartP 
FOR APART MFNTS MOBILE HOMES • CONDOS rtt 
where minimum tptie and neat appaaranca •« MAND¬ 
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day* All Antennai Guaranteed tnr I year tO day I 
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Performance Vhf/uHf pfCQmp/ 



Freq. 1 dB 


Receive 

Range 

N.F. 

Gain 

Comp. 

Device 


Only 

(MHz) 

(dB) 

(dB) 

(dBm) 

Type 

Price 

P28VD 

28-30 

<1.1 

15 

0 

DGFET 

$29 95 

P50VD 

50-54 

<1.3 

15 

0 

DGFET 

$29 95 

P50VDG 

50-54 

<0 5 

24 

4 12 

GaAsFET 

$79.95 

P144VD 

144 148 

<1.5 

15 

0 

DGFET 

$29.95 

P144VDA 

144-148 

<1.0 

15 

0 

DGFET 

$37 95 

P144VDG 

144-148 

<0.5 

24 

♦ 12 

GaAsFET 

$79 95 

P220VD 

220-225 

<1.8 

15 

0 

DGFET 

$29 95 

P220VDA 

220-225 

<1.2 

15 

0 

DGFET 

$37 95 

P220VDG 

220225 

<0.5 

20 

♦ 12 

GaAsFET 

$79.95 

P432VD 

420-450 

<1.8 

15 

-20 

Bipolar 

$32.95 

P432VDA 

420-450 

<1.1 

17 

-20 

Bipolar 

GaAsFET 

$4995 

P432VDG 

420-450 

<0.5 

16 

♦ 12 

$79 95 

Inline (rl switched) 






SP28VD 

2830 

<1.2 

15 

0 

DGFET 

$59.95 

SP50VD 

50 54 

<1.4 

15 

0 

DGFET 

$59 95 

SP50VDG 

50-54 

<0 55 

24 

♦ 12 

GaAsFET 

$109 95 

SP144VD 

144-146 

<1.6 

15 

0 

DGFET 

$5995 

SP144VDA 

144-148 

<1.1 

15 

0 

DGFET 

$67 95 

SP144VDG 

144 148 

<0.55 

24 

♦ 12 

GaAsFET 

$109 95 

SP220VD 

220^225 

<1.9 

15 

0 

DGFET 

$59.95 

SP220VDA 

220-225 

<1.3 

15 

0 

DGFET 

$67 95 

SP220VDG 

220-225 

<0.55 

20 

♦ 12 

GaAsFET 

$109 95 

SP432VD 

420-450 

<1.9 

15 

-20 

Bipolar 

$62 95 

SP432VDA 

420 450 

<1.2 

17 

-20 

Bipolar 

GaAsFET 

$79.95 

SP432VDG 

420-450 

<0.55 

16 

♦ 12 

$109 95 
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NEW SOFTWARE FOR THE C-64 COMPUTER 
from CaGen 

CONTEST LOG 

This fast acting, machine language program has been 
designed with the active contests in mind It has a capaci 

S ' of 2500 QSO's per disk You enter call and exchange 
ate time, serial number band and mode are all aulomati 
cailv logged Includes accurate clock that is not affected by 
the disk drive tach QSO is automatically read to disk upon 
entry no need to tear a power outage Pnnts the entire 
contest log and dupe sheet Also computes OSO rate and 
displays on screen 

C6-CL (C-64) 134 95 


SUPER OUPER 

High speed duping program provides immediate feedback 
toi accurate log keeping Can be used real time or after 
the contest and has lull editing capability Dupes art- 
flagged and printed out at the end o< the contest dupe 
sheet noted as dupes Each disk can hold up to 2500 
OSOs 

CG SO (C 64) S34 95 


UNIVERSAL LOG 

This general purpose logging program is written in machine 
language and will meet the needs ol the most demanding 
Ham Will hold up to 1?00 records of MO characters each 
per disk Record number callsign and a special key are all 
stored in the computer s RAM for quick search and ac 
cess To view the record you enter the key and the inlor 
mation is quickly displayed Plenty ol extra features aie too 
numerous to be mentioned here 
CG UL (C 64) *34 95 


LOW BAND DX-ING COMPUTER PROGRAMS 

by John Devoldere. 0N4UN 

lor Apple II. MS OOS and Kaypro CPM Computers 

Here 5 a collection of super programs written by 0N4UN Just 
about every interest or need is covered Programs include 
sunrise/sunset, great circle direclron and distance yraylme 
SWR calculation and iteration RDRl calculation parallel 
impedence honzontal antenna wave angles, lumped constant 
loaded verticles design of capacity hats for verticals mutual 
impedence calculation voltage along teed line iteration teed 
Imr translormer. shunt input and series input network itera 
bon l network design plus much more Phew When you sit 
down to use this you II be ama/ed at what you have One ol 


the ties! values in computer software available today 1986 

UNApple $1995 

UN MS $19 95 

UN CPM/Kaypro $19.95 



Every preamplifier la precision aligned on ARRs Hewlett Packard HP8970A/HP348A alate-of-the art noise figure 
meter. RX only preamplifiers are for receive applications only. Inllna preamplifiers are rl switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transceiver 
and powar amplifier for high power applications. Other amateur, commercial and special preamplifiers available 

In the 1 1000 MHz range. Please Include $2 shipping In 
U.S. and Canada. Connecticut residents add 7-%% 
sales tax. C.O.D. orders add $2. Air mall to foreign coun 
tries add 10%. Order your ARR Rx only or Inline 
preamplifier today and atari haarlng Ilka navar before! 

Research ^ 253 


Rdvanced 

Receiver 


Box 1242 • Burlington, CT 06013 • 203 582-9409 



BRAND NEW - JUST RELEASED HOT OFF THE PRESS!!! 

GET * * * CONNECTED to Packet Radio 

by Jim Grubbs, K9EI 

Beginners' guide to Packet Radio operation. 

Packet communications is one ol the hottest subjects in Amateur Radio these days Noted com¬ 
puter author Jim Grubbs, author ot the Commodore Ham s Companion and Command Post, has 
pul together one of the first books on how to gel on Packet Radio Packet basics are lully dis¬ 
cussed in a step-by-step manner Subjects also covered are; selecting a t NC. setting up your 
computer, Packet organizations and publications, protocol, networking. Packet answering ma¬ 
chine. file transfers accessories and more! 1986 208 pages. 1st Edition 
JG-PR Softbound $12.95 

Also available The Commodore Ham s Companion, Order code JG-CC. $15 95. 
and Command Post. Order code JG-CP, $9 95 
Please add $3 50 lor shipping and handling 

Ham Radio’s Bookstore 

Greenville. NH 03048 


1987 WORLD RADIO TV HANDBOOK 
41st Edition 

Often referred to as the SWL's bible It's loaded with all 
the latest call signs schedules, frequencies and other *m 
portant information for IV and radio broadcasters around 
the world Covers LF Ml and SW broadcasting services as 
well as IV stations around the world Also includes •'quip 
ment reviews and other special features II you haven't 
seen a copy before, you don't know what you're missing' 
1987 41st edition 

GL-WRTV87 Softbound $19 95 


GIL A COLLECTION OF 
CLASSIC QST CARTOONS 

drawn by Phil ‘Gil'' Guildenleeve. W1CJD 

from the late 20s through 1966 Gil contributed over 
1b(JU drawings and covers lu USt Hams jiound the world 
recognize Jeeves, the handy man who could handle just 
about any project and can identify members of then clubs 
•n (ki s Field Day covers fun reading tor newcomers - 
nostalgia lor old timers -great reading lor all 1 1986 
110 pages 

AR-GL Softbound $5 00 

Plene enclose S3 50 
Shipping and Handling 


ham.. 

namo 

BOOKSTORE 


Greenville. NH 03048 














RECEIVE 
THIS LCD 
CALENDAR 

CLOCK FREE 
WITH YOUR 
SUBSCRIPTION 




WHAT’S REALL Y 
HAPPENING 
IN HOME 
SATELLITE 
J _ TV? 


F THE HOME 
SATELLITE 
TELEVISION 
MAGAZINE 


A monthly of 100-plus pages—has everything you 
need to know about where to find equipment, how to 
install it, system performance, legal viewpoints, and in¬ 
dustry insights! With your subscription to STV" you will 
receive a FREE LCD Calendar/Clock 

• Only $19.95 per year (12 monthly issues) 

• $1.00 for sample copy 


• CYPRESS CARDENS • SILVER SPRINGS • 

s Come to Florida 

1 for the 

& WINTER HAMFEST 

g 4*- 

• The foremost 

s HAMCATION 

§ AND COMPUTER SHOW 

A at Expo centre 

« (im MARCH 13,14,15,1987 

> 1987 ARRL 

2 Ny Southeastern Region 

z Convention 

£ AIRCONDITIONED SWAP AREA TABLES S20 
REGISTRATION: 

• S5 Advance S7 At The Door 

Q Banquet $ 12 .50 

J* For tickets & swap table reservations 

2 SEND check and SASE to: 

> Orlando Hamcation & Computer Show 
£ Oept HAM P.0 BOX 547811. Orlando. FL 32854-7811 


IF YOU HAVE 
A SATELLITE 
SYSTEM,THEN 
YOU REALLY 


EE 


EPCOT • DISNEY WORLD • SEA WORLD • 


The best in satellite programming! Featuring: ★ All 
Scheduled Channels ★Weekly Updated Listings 

• Magazine Format ★Complete Movie Listing ★All 
Sports Specials ★Prime Time Highlights ★Specials 
Listing and ★Programming Updates! 

• Only $45.00 per year (52 weekly issues) 

• 2 Years $79.00 (104 weekly issues) 

• $1.00 for sample copy 


Visa" and MasterCard' accepted (subscrip¬ 
tion orders only). All prices in US funds. Write 
for foreign rates. 

Send this ad along with your order to: 

STV R /OnSat Rl *" 

P.O. Box 2384—Dept. HR • Shelby. NC 28151-2384 

SUBSCRIPTION CALLS ONLY 
TOLL FREE 1-800-438-2020 




L AAOlOAMAUuft* 



A magazine dedicated to quality and sportsmanship in 
amateur radio operating. Fresh, timely, practical and down to 
earth reading for little pistols and big guns. Written by world's 
best in their fields. 

Includes OX News, QSL Info, 160 m, DXpeditioning, 
Propagation, Awards, contest rules and results, Traffic- 
Emergency, FCC News, New Products, Antennas, technical 
articles, equipment reviews and modifications, computer 
programs, Radio Funnies, Club Life, YL, RTTY, VHF/UHF, Mail 
Room, Classified Ads and much more in a magazine format 
with the speed of a bulletin. 

RA010SP0RTING sponsors DX Century Award, Contest 
Hall of Fame, World Contest Championship and World Radio 
Championship contest. 

"Your publication is superb! Keep it up!" 

Joe Reisert, W1JR 

’Tour U2PV articles are priceless. Your magazine is super!" 

Rush Drake, W7RM 

"Let me congratulate you on a very impress* magazine. Jmt 
uh.it I've been looking for as a DXer and Cunt, ‘er!" 

Dick Moen, N7R0 

"RADIOSPORTING, once received, cannot be tossed aside until 
11 is read from cover to cover. Then retrieved again and again." 

Chas Browning, W4PKA 

Sub s cription rates: 1 year USA SIS. Canada CDNS24, Overseas 
US$21: 2 years $}], S44. $39 respectively. Single issue 12. 

TRY US! SUBSCRIBE OR SEND !1 FOR YOUR SAMPLE COPY. 
RADIOSPORTING Maeawne _ * ' 7 ° 


PO Box 282, Pino Brook, NJ 07058, USA 


SEA WORLD • BUSCH GARDENS • CHURCH STREET STATION 











Radio's guide to help you find your locc 


California 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
213-390-8003 
800-882-1343 Trades 
Habla Espanol 


Colorado 


COLORADO COMM CENTER 

525 EAST 70th AVE. 

SUITE ONE WEST 

DENVER, CO 80229 

(303) 288-7373 

(800) 227-7373 

Stocking all major lines 

Kenwood Yaesu, Encomm, ICOM 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


AMATEUR & ADVANCED COMMUNI¬ 
CATIONS 

3208 CONCORD PIKE 
WILMINGTON, DE 19803 
(302) 478-2757 

Delaware's Friendliest Ham Store. 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 
Kenwood, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 


AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 

CLEARWATER, FL 33575 

813-461-4267 

Clearwater Branch 

West Coast’s only full service 

Amateur Radio Store, 

Hours M-F 9-5:30, Sat. 9-3 


AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE, 
ORLANDO, FL 32803 
305-894-3238 

Fla. Wats: 1 (800) 432-9424 
Outside Fla: 1 (800) 327-1917 
Hours M-F 9-5:30, Sat. 9-3 


Georgia 


DOC’S COMMUNICATIONS 

702 CHICKAMAUGA AVENUE 
ROSSVILLE, GA 30741 
(404) 866-2302 / 861-5610 
ICOM, Yaesu, Kenwood, Bird... 
9AM-5:30PM 
We service what we sell. 


Hawaii 


HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Kenwood, ICOM, Yaesu, Hy-Gain, 
Cushcraft, AEA, KLM, Tri-Ex Towers, 
Fluke, Belden, Astron, etc. 


Idaho 


ROSS DISTRIBUTING COMPANY 

78 SOUTH STATE STREET 

PRESTON, ID 83263 

(208) 852-0830 

M 9-2; T-F 9-6; S 9-2 

Stock All Major Brands 

Over 7000 Ham Related Items on 

Hand 


Illinois 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


Indiana 

THE HAM STATION 

220 N. FULTON AVE. 

EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 

SASE for New & Used Equipment List. 


Maryland 

MARYLAND RADIO CENTER 

8576 LAURELDALE DRIVE 
LAUREL, MD 20707 
301-725-1212 

Kenwood, Ten-Tec, Alinco, Azden. Full 
service dealer. 

T-F 10-7 SAT 9-5 


Massachusetts 

TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA 01460 
617-486-3400 
617-486-3040 

The Ham Store of New England 
You Can Rely On. 


Michigan 

ENCON PHOTOVOLTAICS 

Complete Photovoltaic Systems 
27600 Schoolcraft Rd, 

Livonia, Michigan 48150 
313-523-1850 

Amateur Radio, Repeaters, Satellite, 
Computer applications. 

Call Paul WD8AHO 


Minnesota 

TNT RADIO SALES 

4124 WEST BROADWAY 
ROBBINSDALE, MN 55422 (MPLS/ST. 
PAUL) 

TOLL FREE: (800) 328-0250 
In Minn: (612) 535-5050 
M-F 9 AM-6 PM 
Sat 9 AM-5 PM 

Ameritron, Bencher, Butternut, ICOM, 
Kenwood 


Missouri 

MISSOURI RADIO CENTER 

102 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
(800) 821-7323 
Missouri: (816) 741-8118 
ICOM, Kenwood, Yaesu 
Same day service, low prices. 


i-) YOU SHOULD BE HERE TOO! 

iseaiers. Contact Ham Radio now for complete details. 
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Amateur Radio Dealer 


Nevada 

AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray "Squeak," AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


New Hampshire 

RIVENDELL ELECTRONICS 

8 LONDONDERRY ROAD 
DERRY, N. H. 03038 
603-434-5371 

Hours M-S 10-5; THURS 10-9 
Closed Sun/Holidays 


New Jersey 

KJI ELECTRONICS 

66 SKYTOP ROAD 
CEDAR GROVE, NJ 07009 
(301)239-4389 
Gene K2KJI 
Maryann K2RVH 

Distributor of: KLM, Mirage, ICOM, Lar¬ 
sen, Lunar, Astron. Wholesale - retail. 

QEP’s 

110-4 ROUTE 10 

EAST HANOVER, N. J. 07936 

201-887-6424 

In N.J. 1-800-USA-9913 

Bill KA2QEP 

Jim N2GKW 

VISA/Mastercard 

Belden Coaxial Cable 

Amphenol Connectors 

Hours: 9:30 am-7:00 pm 


New York 

BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City’s Largest Full Service 
Ham and Commercial Radio Store. 

VHF COMMUNICATIONS 
915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying all 
of your Amateur needs. Featuring ICOM 
"The World System.” Western New 
York's finest Amateur dealer. 


North Carolina 

F & M ELECTRONICS 

3520 Rockingham Road 

Greensboro, NC 27407 

1-919-299-3437 

9AM to 7PM Closed Monday 

ICOM our specialty — Sales & Service 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE. 

WICKLIFFE, OH 44092(Cleveland Area) 
216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio: 1 (800) 321-3594 
Hours M-F 9-5:30, Sat. 9-3 


DEBCO ELECTRONICS, INC. 

3931 EDWARDS RD. 

CINCINNATI, OHIO 45209 
(513) 531-4499 
Mon-Sat 10AM-9PM 
Sun 12-6PM 

We buy and sell all types of electronic 
parts. 


UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood, Yaesu, Icom, 
and other fine gear. Factory author¬ 
ized sales and service. Shortwave 
specialists. Near 1-270 and airport. 


Pennsylvania 


HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for over 30 Years 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

ICOM, Bird, Cushcraft, Beckman, 
Larsen, Amphenol, Astron, Belden, 
Antenna Specialists, W2AU/W2VS, 
Tokyo Hy-Power Labs, WELZ, Daiwa, 
Sony, Saxton, Vibroplex, Weller. 


Tennessee 


MEMPHIS AMATEUR ELECTRONICS 

1465 WELLS STATION ROAD 
MEMPHIS, TN 38108 
Call Toll Free: 1-800-238-6168 
M-F 9-5; Sat 9-12 

Kenwood, ICOM, Ten-Tec, Cushcraft, 
Hy-Gain, Hustler, Larsen, AEA, 
Mirage, Ameritron, etc. 


Texas 


MADISON ELECTRONICS SUPPLY 

3621 FANNIN 
HOUSTON, TX 77004 
713-520-7300 
Christmas?? Now’? 


KENNEDY ASSOCIATES 

AMATEUR RADIO DIVISION 

5707A MOBUD 

SAN ANTONIO, TX 78238 

Stocking all major lines. San Antonio’s 

Ham Store. Great Prices — Great 

Service. Factory authorized sales and 

service. 

Hours: M-F 10-6; SAT 9-3 


MISSION COMMUNICATIONS 

11903 ALEIF CLODINE 

SUITE 500 (CORNER HARWIN & 

KIRKWOOD) 

HOUSTON. TEXAS 77082 
(713) 879-7764 

Now in Southwest Houston—full line 
of equipment. All the essentials and 
extras for the "ham.” 


Wisconsin 


AMATEUR ELECTRONIC SUPPLY 

4828 W. FOND DU LAC AVE. 
MILWAUKEE, Wl 53216 
414-442-4200 

Wise. Wats: 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 
M-F 9-5:30 Sat 9-3 


FREE 

BOOK 

FLYER 

Send SASE to 

Ham Radio’s Bookstore 

Greenville, N. H. 03048 
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market 


RATES Noncommercial ads 10<t per word; 
commercial ads 60C per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


PACKET PROGRAM FOR YOUR PC. A telecommunications 
program especially written to interface your packet controller 
with your PC or compatible. Features Split-Screens, ASCII, 
Binary, X-Modem file transfers. DOS shell. Macro Keys. 5 types 
time/date/oper. ID. Lots of goodies. Software support. Write 
for complete information. VISA/MC. Kalt and Associates, 2440 
E. Tudor Rd, Suite #138, Anchorage, AK 99507 (907) 248-0133. 

DIRECT AND LONG PATH HEADINGS (degrees). GREAT 
CIRCLE DISTANCES (kilometers and statute miles). From your 
exact QTH to over 400 worldwide locations including 60 within 
Continental USA. Nine pages. Send $4.50 to W4HET, Engineer 
mg Systems, Inc., PO Box 939, Vienna, VA 22180 

SHOW IT IN STYLE Full color QSL's by Smith Printing. From 
your prints/slides. Sample packet. SASE. 20420 Calhaven Drive, 
Saugus, CA 91350 (805) 251 7211. 

COLLINS KWM-380. Fully updated. Excellent condition. Full 
service manual. Write or call. W3IRE, 9436 Howes Road, 
Dunkirk, MD 20754. (301) 257-3041. 


WA9GFR RF SOFTWARE $15.00 disk contains 
HF/VHF/UHF/L-BAND propagation and Smith Chart imped¬ 
ance matching programs. Specify Commodore-64 or MS-DOS 
BASIC. Lynn Gerig, 6417 Morgan RD, Monroeville, IN 46773. 

DIGITAL AUTOMATIC DISPLAY for FT 101's, TS 520's. 
Collins, Drake, Swan, Heath and all others. Six 1/2" digits. 5” 
wide by 1-1/4" high metal cabinei. Send $2.00 for information 
and receive a $30.00 discount. Includes accuracy comparison 
of the simple "BCD" readouts, found in new radios, against our 
"Calculating Frequency Counter" readouts. Please be specific. 
GRAND SYSTEMS, POB 2171, Blaine. Washington 98230. 

REMEMBER TROLLEY CARS? Trolley Treasures. "The War 
time Years in New Jersey" (1939 1947), a 4 volume photo¬ 
documentary history, includes 1600 unpublished, original 
photographs plus extensive historical notes. Volume I, "The 
Compromise Roof Cars of Public Service Coordinated Trans¬ 
port", ready now. For details, or to order, contact Trolley 
Themes, A.W. Mankoff, 2237 3 Woodside Lane, Sacramento, 
CA 95825. ($12.95 plus $1.50 S&H) 

FOR SALE Victor 9000 Computer. 128K with Knowledgemen 
Data Base Program. Excellent condition. Price $1,000.00 or best 
offer. D.W. Wilhelmus. (317) 262-8400 

SOLAR ELECTRIC panels and system components. 1st quali¬ 
ty Arco panels with 10-year warranty. Lowest prices in country. 
Catalog $1.00. KA8DSS, Radiant Distributors, 3900 Dursum, 
Adam Ml 49301. (616) 874 8899 

FOR SALE: Heathkit SB 104 $200. SB 604 w/ps $75, SB 644 
vfo $45, SB-634 console $45, HW 2036A 2m $100, Kenwood 
R-1000 $130, Conar 2m $30. All equipment in good condition. 
NV0R, 1205 North Main, O'Fallon, MO 63366. 

1296 MHz POWER AMPLIFIERS 6 & 20 watt kits For info 
SASE to: A & A Engineering, 2521 W. LaPalma Ave, #K, 
Anaheim, CA 92801 (714) 952 2114. 

UHF PARTS. GaAs Fets, MMICs, trimmers, chip caps, teflon 
pcb, and other builder parts. SASE brings list. Microwave 
Components, 11216 Cape Cod, Taylor, Ml 48180 

SPECIAL ANTENNAS by K3IPW featuring the RIW-19 432 
MHz beam, 14.9 dBd for $69.95 and the K1FO 22 el. 14 ft. 432 
MHz beam, 15.8 dBd for $76.64, SASE for information. Thomas 
H. Rutland, 1703 Warren St, New Cumberland, PA 17070. 

SSSSSSUPER SAVINGS on electronic parts, components, sup¬ 
plies and computer accessories. Free 40-page catalog for SASE. 
Get on our mailing list. BCD ELECTRO, PO Box 830119, 
Richardson, TX 75083 or call (214) 690-1102. 

CABLE TV CONVERTERS & EQUIPMENT: Plans and parts. 
Build or buy. SASE for information. C & D Electronics, PO Box 
1402, Dept. HR, Hope, AR 71801. 

YAESU OWNERS: Hundreds of modifications and improve¬ 
ments for your rig. Select the best from fourteen years of genuine 
top-rated Fox-Tango Newsletters by using our new 32-page 
Cumulative Index Only $5 postpaid (cash or check) with $4 
Rebate Certificate creditable toward Newsletter purchases. 
Includes famous Fox-Tango Filter and Accessories Lists. Milt 
Lowens, N4ML (Editor) Box 15944. W. Palm Beach, FL 33416. 
Telephone (305) 683-9587. 

RECONDITIONED TEST EQUIPMENT $1.25 for catalog. 
Walter, 2697 Nickel, San Pablo, CA 94806. 


MILITARY ELECTRONICS: CPRC 26 Manpack Radio, com¬ 
pact, transmits-receives 46 54 MHz FM (6 meters: see March 
1985, Ham Radio), with battery box, antenna, handset, crystal: 
$22.50 apiece, $42.50/pair. R-390A Receiver, .5-30 MHz, all 
modes: $195 checked, $115 reparable. R 108 Receiver, 20-28 
MHz FM: $27.50 mint. R-748 Receiver, 130-150 MHz AM single 
channel: $27.50. ARC-27 Guard Receiver, 220-248 MHz AM sin¬ 
gle channel: $12.50 mint. 45 Day replacement guarantee. Add 
$4.50/piece shipping (R 390A shipped UPS collect). Baytronics, 
Dept. HR, Box 591, Sandusky, OH 44870 

APEX' Screwdriving bits for all screw recesses. Put a "bit” 
of quality in your work shop! Complimentary list. Donald Shock- 
ey. Dept. 5, 5841 Longford Road, Oayton, Ohio 45424 

BACK ISSUES OF HAM RADIO Magazine from March 1968 
to June 1974. Complete your collection. Individual issues $4.00 
each. KX9P (319) 377-3563. 


SLEP MAIL ORDER SPECIALS. Lab calibrated signal gener¬ 
ators: HP8640B AM/FM solid state 500 kHz thru 1024 MHz. See 
latest HP catalog $5,500.00. HP606A 50 kHz thru 65 MHz 
$375.00. HP608C 10 MHz thru 480 MHz $345.00. Military 
TS-403/U microwave 1.8 GHz thru 4.2 GHz $285.00. URM-25D, 
10 kHz thru 50 MHz $245.00. TS-510A/U, 10 MHz to 420 MHz, 
military version of HP608D $295.00. HP616B, Microwave 3.8 
GHz thru 7.6 GHz $375.00. HP620A, microwave 7 GHz thru 11 
GHz $450.00. HP614A, 900 MHz thru 2100 MHz $345.00. 
HPBoonton 202H AM/FM, 54 MHz thru 216 MHz $275.00. 
Satisfaction guaranteed. VISA, M/C or check. Add shipping. 
Write or phone Bill Step, (704) 524-7519. SLEP ELECTRONICS, 
Highway 441, Otto, NC 28763. 

IBM/APPLE COMPUTER program "Hamlog". 18 modules logs 
auto-sorts 7-band WAS/DXCC. Full feature. Also CP/M Apple 
$19.95, IBM $24.9? 2015, Peabody, MA 01960. 


LO COST Sensitive Selective HF receiver system. Ideal/1st 
station set. Enhanced Novice 1Q/15/40/80m coverage. Send 2 
stamps for free info. I. Megeff, KD2EF, 729 Lori Drive #101, Palm 
Springs, FL 33461. 


COMING EVENTS 

Activities — “Places to go . . 

OHIO: February 15. The Mansfield Mid'Winter Hamfest/Com- 
puter Show, Richland County Fairgrounds, Mansfield. Doors 
open to public 7 AM. Tickets $3.00 advance; $4.00 at the door. 
Tables $5.00 advance; $6.00 at the door. Forums, Flea Market 
in large heated buildings. For more information, tickets, tables 
SASE to Dean Wrasse, KB8MG. 1094 Beal Road, Mansfield, 
Ohio 44905 or phone (419) 589 2415 after 4 PM EST 

OHIO: February 22. The Cuyahoga Falls ARC will sponsor its 
33rd annual Auctionfest, Tallmadge High School. Flea Market 
opens 8 AM. Tables $6.00 advance. Auction begins 11 AM. Ad¬ 
mission $4.00 at the door. $3.00 advance. Check in on 147.87/ .27 
repeater. For more information SASE to Cuyahoga Falls ARC, 
PO Box 614, Cuyahoga Falls, Ohio 44222. 

MICHIGAN: February 22. The 17th annual Livonia ARC'S Swap 
'n Shop, 8 AM to 4 PM at the Dearborn Civic Center, Dearborn. 
ARRL/VEC FCC Amateur exams given by the Motor City Radio 
Club. Plenty of tables, refreshments and free parking. Talk in 
on 144.75/5.35 and 146.52. For further information SASE to Neil 
Coffin, WA8GWL, c/o Livonia ARC, PO Box 2111, Livonia, Ml 
48151. 

INDIANA: March 8. The Morgan County Repeater Association's 
Indiana Hamfest, Indiana State Fairgrounds Pavillion Building, 
Indianapolis. Admission $5.00 at the door. Open to the public 
8 AM. 8' flea market table $8.00.Talk in on 145.25. For table 
reservations or information 5ASE before February 25 to Aileen 
Scales, KC9YA, 3142 Market Place, Bloomington, IN 47401. 
(812) 339-4446. 

OHIO: April 24, 25. 26 DAYTON HAMVENTION 
ILLINOIS: March 15. The Sterling-Rock Falls ARS 27th annual 
Hamfest, Sterling High school Fieldhouse, 1608 Fourth Avenue. 
Doors open 7:30 AM. Dealers, large flea market and space for 
self-contained RV's Concession stand will be available. Tickets 


$3.00 advance, $4.00 at the door. Commercial tables $5.00 and 
$3.00. Talk in on 146.25/85, W9MEP. For information, tables 
or tickets: Sue Peters, PO Box 521, Sterling, IL 61081 or call 
(815) 625 9262. 

MASSACHUSETTS: March 1. Annual MTARA Rea Market. 
K of C Elder Council 69 Hall, Granby Road, Chicopee. General 
admission $2.00. Spouse and kids free. Tables $10.00 at door. 
$8.00 advance. Tailgating $5.00. Vendor setup from 7 to 10 AM 
Public admitted 10 AM. Food and refreshments. Walk in 
Amateur license exams 10:30 AM. Talk in on 146.34-146.94 and 
52 simplex. Write MTARA, Box 3494, Springfield, MA 01101 
or call Bob, WB1EQS (413) 532 4891 days or Mickey. N1CDR 
(413) 562-1027 evenings. 

FLORIDA: March 21 22. The Playground Amateur Radio Club's 
17th annual North Florida Ham/Swapfest, Shrine Fairgrounds, 
north Ft. Wallon Beach. Doors open 8AM both days. FCC exams 
Saturday only. ARRL, and QCWA meetings. Banquet Satur 
day night RV parking. Talk it on 146.19/79 and 52. For more 
information write PARC, PO Box 873, Ft. Walton Beach, FL 
32548 


NEW YORK: February 15. Long Island ARRL Indoor Hamfest, 
sponsored by LIMARC, Electricians Hall, 41 Pine Lawn Road, 
Melville, LI. Doors open 9 AM.Admission $4.00 at the door; $3.25 
in advance with SASE. Exhibitors admitted 7:30 AM For more 
information call Hank (516) 484-4322 evenings. 

FLORIDA: March 7. The City of Palms (Fort Myers) annual Ham¬ 
fest, Moosehall on Parkmeadow Orive. 9 AM to 4 PM Dealers, 
forums, swap tables, snack bar, luncheon and more. Talk in on 
28/88. For information: Harry Arnold, K9ALX, 5414 Brandy 
Circle SW, Fort Myers, FL 33907 (814) 482-3113. 

NEW HAMPSHIRE: March 14. The Interstate Repeater Socie 
ty of Derry, NH will hold its annual Flea Market, Lions Club Hall, 
Lions Avenue, Hudson. Doors open 8 AM. Admission $1.00 at 
the door. Tables $8.00 each. For table reservations (603) 623-0628 
or (603) 883 9441. Write I.R.S., PO Box 693, Derry, NH 03038. 

NEW YORK: March 1. The Mt Beacon Amateur Radio Club’s 
first annual Winter Hamfest, State Armory, Newburgh. 8 AM 
to 3 PM. Ooors open for sellers 7 AM. General admission $3.00. 
Table space $4.00. Reserved tables $5.00. Refreshments avail¬ 
able. Talk in on 146.37/.97 and 146.52. For reservations and in¬ 
formation: Stan Disbrow, WA2KQY, Mt. beacon ARC, PO Box 
841, Wappingers Falls, NY 12590. (914) 876-1659. 

MINNESOTA: February 21. The Robbinsdale ARC'S 6th annu¬ 
al Midwinter Madness Hobby Electronics Show. New site - 
Medina Ballroom, Hwy 55, Medino (western suburb of 
Mineapolis). Admission $3.00 advance; $4.00 at the door. Flea 
Market and Retail Exhibits open 8 AM. 8' flea market tables 
$8.00. FCC exams start 9 AM. Talk in on K0LTC Club Repeater 
and 146.52 simplex. To register SASE with fees to Robbinsdale 
ARC, PO Box 22613, Robbinsdale, MN 55422 or call Bob (612) 
533-7354. FCC Exam registration: Send completed Form 610, 
photocopies of current license with $4.00 payable to ARRL/VEC 
to Ron Schulz, NA0U, 6308 Peacedale Avenue, Edina, MN 
55424 

OPERATING EVENTS 

“Things to do . . .” 


February 1. 1987 Classic Radio Exchange, 2100 UTC Sunday 
to 0400 UTC Monday. Exchange name, RST, QTH, receiver and 
transmitter with other hams interested in restoring, operating 
and just enjoying older equipment. Send logs, comments, anec 
dotes, pictures, etc. to Jim Hanlon, W8KGI, 5560 Linworth 
Road, Columbus, OH 43085. Please include SASE. 

February 7. 1987 New Hampshire QSO Party sponsored by the 
NH Amateur Radio Association. 1900Z February 7 to 0700Z 
February 8. 1400Z February 8 to 0200Z February 9. Send log and 
comments to Mount Moriah Repeater Society, c/o Bud Val- 
court, N1BYQ, 19 Teague Drive, Salem, NH 03079. 


Foreign Subscription Agents 
(or Ham Radio Magazine 


Ham Radio Austria 
Kann Ueber 
Posttach 2454 
D 7850 Loerrach 
West Germany 
Ham Radio Belgium 
Stereohouse 
Brusselsesteenweg 416 
B-9210 Gent 
Belgium 

Ham Radio Holland 
Postbus 413 
NL-7800 Ar Emmen 
Holland 

Ham Radio Europe 
Box 2084 

S-194 02 Upplands Vasby 
Sweden 

Ham Radio France 
SM Electronic 
20 bis. Ave des Clarions 
F 89000 Auxerre 
France 

Ham Radio Germany 
Kann Ueber 
Posttach 2454 
D-7850 Loerrach 
West Germany 


Canada 
Send orders to 
Ham Radio Magazine 
Greenville. NH 03048 USA 
Prices m Canadian tunds 
I yr $41 86 2 yrs $74 25 
3 yrs $99 90 


Ham Radio Italy 
Via Mamago 15 
1-20134 Milano 
Maly 


Ham Radio Switzerland 
Kann Ueber 
Posttach 2454 
D-7B50 Loerrach 
West Germany 


Ham Radio England 
c/o RSGB 
Alma House 
Cranborne Road 
Potters Bar 
Herts EN6 3JW 
England 
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MICROWAVE MODULES TRANSVERTERS 


MM1 1Z96/144G 

1296 I298MH; I44U 2w GAASEEI S369 

MMT 43?/?8 S 

43? 437MH/ 28.1 ICKv 

S279 

MMT 220/28 S 

220 225MH; ?8if lOw 

$249 

MMT 144/28 R 

144 146MH- ?8if ?5w 00M 



GAASFFT 

S339 

MMT 50/28 H 

50 54MH; ?8if 70w 



high performance 

$349 

SSB ELECTRONIC TRANSVERTERS & PREAMPS 


LI02S 

144/28 Xvilt 20w GAASFII (IBM 

IRA 

II33S 

902/144 Xviti BW GAASEE 1 

$499 

LT23S 

1296/144 Xvrlr 1l)W GAASHI 

$549 

MICRO 1.1 

2304/144 Xviti 0 5W GAASffI 

$399 

MICRO X 

in.184-144 xvir n?w r.AAsrn 

$549 1 

0X144 

144 Preamp 0 4db nl ?5dh gjm 

$129 

DX432S 

432 Preamp 0 Ml) nl 20(1b gam 

$179 

DX902S 

902 Preamp 0 Mb nl ?3Ub gam 

$189 

0X1Z9S 

12% Preamp 0 5db nl 23<lb gjm 

$189 

0X2320S 

7304 Preamp 0 8db nl 16db gam 

$189 

MV144S 01 

144 Swrhil Preamp 0 5db nl 



25db gam 

$199 

MV432S01 

432 Swcbd Preamp 0 Mb nl 



2Mb yam 

$199 

MV907S 

902 Swchd Preamp 1 Odb nf 



IbtSh gam 

$219 

MV12&S 

1296 Swchd Preamp 1 Ddb 1 Odb nl 



16rib gam 

$219 

DCW15A 

Sequencer lor MV senes Preamps 

$69 

HI 400 

H.gh Power Relay 144 2KW 43? 1KWS119 

T 220/28 

220 MM; transverlei 



28 or 50 IF I5W 

$220 

PA73200 

1296 MM/ wale' cooided PA 



2 lube 200W ♦ 

$275 

EME ELECTRONIC 


HF 400 

High power relay 144 ?kw 43? 1kw$1l9 

PA23150 

1296MH; 2 lube PA 150 ♦ W 

$369 

PA 1325 

7304MH/ 1 tube PA 25 . W 

$349 

WATTME If R 

432. 1296. 2304 MM/ 

S279 

PA23200 

1296MH; 2 tube PA 200 fW 



water coolers 

$275 

WJ10 

Waler coolers lor 2C39 7289 



3CX100 etc 

$10 

ALSO AVAIIABIF MICROWAVE MODULES FMF ELECTRONIC 

TRANSVERTERS UNLIMITED HANS PETERS (VE3CRU) 

BOX 6286 STATION A (416) 759 5562 


TORONTO. ONTARIO EVENINGS 


CANADA M5W 1P3 & 

’ 197 



POCKET SIZED" 

1 500 MHZ 

FREQUENCY COUNTER 
BUILT TESTED. AND 
READY TO GO* 

ONLY S49.95 Prepaid 


HAND HELD" 

1-1300 MHZ 

FREQUENCY COUNTER 
BNC INPUT CONNECTOR 

ONLY S79.95 Prepaid 



PICK UP THOSE WFAK 
SIGNALS' FULI Y 
ENCLOSED PA 19E HAS 
5 ?00 MHZ RANGE 
POWER SUPPLY OPTION 
A! NO CHARGE WITH 
THIS PREAMPLIFIER 

ONLY S24.95 Prepaid 

Without cast* $9 95 


PA ZOE PRE AMP 
FULLY ENCLOSED 
WITH A DC 100O MHZ 
RANGE AND POWER 
SUPPLY OPTION 

ONLY S34.95 Prepaid 

Without case S19 95 


Specify type ol rad'O when ordering pro amplifiers 

DIGITREX ELECTRONICS 


division ol NCI 
10073 North Maryann 
Northville. Ml 48167 


Wesi Coast 
Call Ray Lukas 
805-497-2397 


Where’s my 
CATALOG? 



Piwvvui chocks money oo*v«. M.iWtCanl Of Vim Miv 

, . i PHONE (J1J) U&7JI3 NOW 


Whet? You haven t teen the FREE DICK SMITH 
ELECTRONICS catalog? Or did someone steal 
your copy again? After all. who can resist 148 
colorful pages crammed with 1000's of electronic 
goodies ranging from kits b components to com¬ 
puters b radio-controlled cars. The selection is 
incredible, the values are even better' Top it alt off 
with our exclusive 1 5-page elect rone data section, 
and you'll have more than a catalog, more than a 
reference: it's a totally entertaining experience for 
the electronic enthusiast, and it s FREfel All we ask 
is your name, address and $ 1 00 for first-class 
postage.What are your waiting for? Order yours 

today* 


y E S! 

i.iuUhj tcMt.iv' f*ii •«>•>«•<( S' OO Im» jNtMitqt*' 


DICK SMI1H ELECTRONICS.INC 

PC) Ru* 2749 C.i* LA 94003 



SUBSCRIBE 

TOLL-FREE 


Hjim □ MASTERCARD 

□ VISA 

maqazme □ BILL ME 


DATATEL 


1 YR - $22.95 2YRS - $38.95 


800 - 341-1522 


3 YRS - $49 95 Weekdays 8 AM - 9 PM EST • Saturdays 9 AM - 5 PM EST 

Prices U.S. only IN MAINE CALL COLLECT (207) 236-2896 

OUR 800 NUMBER IS FOR SUBSCRIPTION ORDERS ONL Y! 


For Errors or Change of Address CALL ham radio direct at (603) 878-1441 8-5 EST 







B & W PRESENTS A 
WINNING COMBINATION 


V. 1s Oou,\ 


MODEL PT2500A LINEAR AMPLIFIER 

The Barker & Williomsoh PT2500A L inear Ampli- 
Tier is o completely self-contained taDle-top 
unit designed tot continuous SSB. CW. RTTY. 
AM ot ATV operation Intended tor coverage 
of all amateur Bands between 1 8 MHz and 
21 MHz. It can be reodily modified for fre¬ 
quencies outside the amateur bands for 
commercial or military application Two type 
3-500Z glass envelope Modes provide reliability 
and rapid turn-on time 

FEATURES INCLUDE: 

• Full 1600 waft output 

• PI-network Input for maximum drive 

• Pressurized plenum cooling system 

• DC antenna relay for hum-free operation 

• Illuminated SWR and power meters 

• Vernier tuning for oecurate settings 

• Pl-L output for greater harmonic 
attenuation 

Ruggedly constructed of proven design, this 
amplifier reflects the manufacturer* s critical 
attention to details - such as the silver-plated 
tank coil for maximum efficiency Cathode 
zener fuse and internal/external cooling are 
among the protective and safety devices 
employed input and output impedances 
are 50 ohms 

Dimensions 17 wide x 19" deep x 8"Mi high 
Weight 80 lbs (shipped In 3 cartons to meet 
UPS reqi urements) 

Price S 217 5 00 FOB factory Price 

Includes one year limited warranty 
Call or write factory for complete speci¬ 
fications 



S °°^: 


MODEL VS1500A ANTENNA COUPLER 

The Barker & Williamson VS1500A antenna 
coupler is designed to match virtually any 
receiver transmitter or transceiver in the 160 
to 10 meter range (1 8 to 30 MHz) with up to 
1500 watts RF power to almost any antenna, 
including dipoles inverted vees verticals 
mobile whips beams random wire* and 
others fed by coax cable, balanced lines or 
a single wire A 1 A balun is bull! In for 
connection to balanced lines 
FEATURES INCLUDE: 

• Series parallel capacitor connection 
for greater harmonic attenuation 

• In-circuit wattmeter for continuous 
monitoring 

• Vernier tuning for easy adjustment 
Front panel switching allows rapid selection 
ot antennas or to an external dummy load, 
or permits bypassing the tuner 

Dimension (Approx) 11" wide x 13" deep 
x 6" high 

Weight b'h lbs 
Price S 499 00 

FOB Factory Fulty warranted 
for one year 

^AU 000 WCOuCIi MAI* •* U&A 

dlTTfr BAJUEZK A WILLIAMSON 

Ouanly ComfTxjncaton Ptooucti S *<• 19J2 
A» yxxif tvrt* 0# Coo 

r *0 Coro* bf*«tei PA 10007 ■HP 

(215) 786*5581 Jfa 
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Orders & Quotes Toll 
Free: 800-336-4799 

(In New England: 800-237-0047) 
(In Virginia: 800-572-4201) 

EGE VIRGINIA 

Information A Service (703) 643-1063 
Service Department (703) 49*8750 
13646 Jefferson Davis Highway 
Wood bridge, Virginia 29191 
Store Hours M Th 12 noon—6 pm 
F 12 noon-8 pm 
Sat 10 am-4 pm 
Order Hours fM 9 am 7 pm 
Sat 10 am-4 pm 

EGE NEW ENGLAND 

8 Stiles Road 

Salem, New Hampshire 03079 

New Hampshire Orders/ 

information A Service (603) 898-3750 
New England Orders: 800-237-0047 

Store Hours 

MTWSat 10 am 4 pm 
ThF 12 noon 8 pm 
Sun Closed 

•Order and well credit you witfi SI for the call 




Our Associate Store 

lacombe Distributors 

Davis A Jackson Road, PO Box 293 

Lacombe, Louisiana 7044S 

Information A Service (504) 882 5355 


Terms: No personal checks accepted Prices do not 
include chipping UPS COO tee S2 3!> per package 
Prices subject to change without notice or obligation 
Products are not void for evaluation Authorized returns 
are subject to a W restocking and handling tee and 
credit will be issued for use on your next purchase 
EGf supports the manufacturers warranties To get a 
copy of a warranty poor to purchase, call customer 
service at 7030431063 and it will be furnished at no 
cost 


Much More in stock! 
Send $1 for our 
New Fail Buyer’s 
Guide-Catalog. 

More Helpers 

• Marine radios by Icom 

• Commercial Land Mobile by 
Yaesu 

• Telephones by AT&T, Cobra, 
Southwestern Bell, & Panasonic 

• CBs by Umden, Midland, Cobra 

• Radar Detectors by Umden, 
Cobra and Whistler 


Extended Service 
Agreements 
Available 


Antennas 

HF. VHF, SWL, scanner, marine, & 
commercial lor Mobile or Base 
Cushcraft 

Mini-Products • Larsen 
B&W • Van Gorden 
Butternut • KLM 
Mosley • Hustler 
Telex Hy-Gain 

Towers 

Unarco-Rohn, Hy-Gain, Tri-Ex 
Ask for special quotes on package 
deals including cable, guys, 
connectors, turnbuckles, etc 

Accessories 

Phillystran 
Kenpro • Alliance 
B&W • Telex Hy-Galn 
Daiwa • MFJ 
Bencher • Amphenol 
Astron • Welz 
B + K Precision 

Amplifiers 

Diawa • Ameritron 
Amp Supply • vocom 
TE Systems 
Tokyo Hy-Power 

Computer Stuff 

Packet Radio 
Hardware and Software 
for RTTY/Morse 
Hal • Kantromcs 
Microlog • MFJ 
Ham Data Amateur Software 

Shortwave 

Sony 

Panasonic 

Yaesu 

Kenwood 

Icom 

Scanners 

Umden/Bearcat 

Regency 

More Radios 

Encomm/Santec 

KDK 

Ten-Tec 



FT-767GX 

All-mode transceiver Cat system 

FT-757GX 

HF XCVR/Gen Coverage Receiver 

FT-757G 

Dual-band handheld for 2m/440 MHz 

SOFTWARE 

GX Turbo and Catpack for the FT- 
757GX and Catpack for the FRG-9600 
Receiver 

KENWOOD 


=»UiL' I 


TS-440 

HF XCVR with built-in Antenna Tuner 

TS-940 

HF XCVR/Gen Coverage Receiver 

TM-2530A/50A/70A 

25/45/70-watt mobile 2m rigs 

TM-201B 

2m Mobile, 45-watts 

Handhelds 

TR-2600A, TR3600, TH21AT, 31AT, 

41 AT Call (or quotes 

Era icom 

IC-735 

Compact Hr Transceiver 

IC-751A 

HF XCVR General Coverage 
Receiver 

VHF/UHF 

1m- Z7A, 27H, 271A, 271H 

250 MHi- 37A 
««0 MHl- 471 A, 471 H, 47A 

IC-02AT, 04AT 

Small, light HTs for 2m or 
440 MHz 10 memories 
and scan functions 

IC-A2 in stock 

Aircraft handheld 

IC-2AT, 3AT, 4AT, HAT 

Handhelds for 2m. 220 
MHz, 440 MHz, 1 2 GHz 

Package Quotes on 
Radios/Accessories 
& Antennas/Towers 
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2-meter 

FT-23R or 440 MHz FT-73R, such mishaps are a lot less worrisome. ■ They’re built to last, with 
rugged aluminum alloy cases that prove themselves reliable in a one-meter drop test onto 
solid concrete. Plus, their moisture resistant seals really help keep the rain out. 

Built for the realities of operating. Despite their miniature size, both radios have 


Finally an HT 
that’s built to take the 
realities of life. 


as 





^ _ 


MIC LOW 


Radios above shown actual size 


all the operating capabilities of larger microprocessor-controlled 
HTs. Yet operating them couldn’t be easier. Consider: ■ You get a 

7.2- volt, 2-watt battery pack. (Optionally, a 12-volt, 5-watt pack, or 

7.2- volt miniature 2-watt pack.) 10 memories that store frequency, 
offset and PL tone. (7 memories can store odd splits.) 

. Memory scan at. 2 frequencies per second. Band scan at 
10 frequencies per second. Tx offset storage. Priority chan¬ 
nel scan. Timing via tuning knob, or up/down buttons. 

PL tone board (optional). PL display. External PL selection. Independent PL 
memory per channel. PL encode and decode. Expanded Rx coverage? LCD 
power output and “S”-meter display. Battery saver circuit. Push button squelch 
override. Eight-key control pad. Keypad lock. High/low power switch 
(Hi watt on low power.) ■ Options available: Dry cell bat tery case for H 
AAA-size cells. Dry cell battery case for 0 AA-size cells. DC car adapter/ 
charger. Programmable CTCSS (PL tone)encoder/decoder. DTMF keypad 
encoder. Mobile hanger bracket. External speaker/microphone. And much 
more. ■ So get the intelligent mini HT that’s built for life’s realities. 
Yaesu’s 2 meter FT23R, or 440 MHz FT-73R. 


DIAL 



Yaesu ISA 17210 Edwards Road, Cerritos. CA >10701 212 > 404 2700 Repair Sen ice: 1 212 ) 404 4884. Parts: (218) 404 4S47. 
Yaesu Cincinnati Service Center 0070 Gold Park Drive Hamilton, Oil 450U. (513)874 3100. 

✓ 166 

'Modification ri'ijuin'il Prims unit specifications subject in change without notice PI. is a registered trademark of Motorola (m 

























KENWOOD 

... pacesetter in Amateur radio 



“DX-cellence ” 


TS-940S 

The new TS-940S is a serious radio 
for the serious operator. Superb 
interference reduction circuits and 
high dynamic range receiver com¬ 
bine with superior transmitter 
design to give you no-nonsense, no 
compromise performance that gets 
your signals through! The exclusive 
multi-function LCD sub display 
graphically illustrates VBT, SSB 
slope, and other features. 

• 100% duty cycle transmitter. 

Super efficient cooling system using 
special air ducting works with the inter 
nal heavy-duty power supply to allow 
continuous transmission at lull power 
output for periods exceeding one hour. 

• High stability, dual digital VFOs. 

An optical encoder and the flywheel 
VFO knob give the TS 940S a positive 
tuning “feeir 

• Graphic display of operating 
features. 

Exclusive multi-function LCD sub¬ 


display panel shows CW VBT, SSB 
slope tuning, as well as frequency, 
time, and AT 940 antenna tuner status. 

• Low distortion transmitter. 
Kenwood's unique transmitter design 
delivers top "quality Kenwood” sound. 

• Keyboard entry frequency selection. 
Operating frequencies may be directly 
entered into the TS-940S without using 
the VFO knob.' 

• QRM-fighting features. 

Remove "rotten QRM” with the SSB 
slope tuning, CW VBT, notch filler, AF 
tune, and CW pitch controls. 

• Built-in FM, plus SSB, CW, AM, FSK. 

• Semi or full break-in (OSK) CW. 

• 40 memory channels. 

Mode and frequency may be stored in 
4 groups of 10 channels each. 

• Programmable scanning. 

• General coverage receiver. 

Tunes from 150 kHz to 30 MHz. 

• 1 yr. limited warranty. 

Another Kenwood First! 

Optional accessories: 

• AT-940 full range (160-10m) auto¬ 
matic antenna tuner • SP-940 external 


Interface IF-232C/IF-10B 


speaker with audio filtering • YG-455C-1 
(500 Hz), YG 455CN-1 (250 Hz). 

YK-88C 1 (500 Hz) CW filters; YK-88A-1 
(6 kHz) AM filter • VS-1 voice synthesizer 

• SO-1 temperature compensated 
crystal oscillator • MC-43S UP/DOWN 
hand mic. • MC-60A. MC-80. MC 85 
deluxe base station mics. • PC-1A phone 
patch • TL- 922A linear amplifier 

• SM-220 station monitor • BS-8 pan 
display • SW 200A and SW-2000 SWR 
and power meters. 



.V.Y.V,..; 
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U-B 7.030.00 CW 


MoreTS-940S information is available 
from authorized Kenwood dealers. 

KENWOOD 


Complete \etvic.e manuals arc available 
lot all fno Kenwood transceivers and 
most accessories 

Specifications and prices ate subject to 
change without nof»re or obligation 
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TRIO KENWOOD COMMUNICATIONS 

1111 West Walnut Slieel 
Compton. Calilorma 90720 





























